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PREFACE 


The second and concluding volume of the 
History of Hindu Chemistry is now presented to 
the public. 

When the first volume was under preparation, 
it was feared that many valuable works on Hindu 
Chemistry referred to in Rasar^^ava, Rasaratna- 
samuchchaya, etc., had been lost for ever. Pandit 
Navakanta Kavibhushawa was deputed to Bena- 
res to make a searching enquiry and his labours 
have been rewarded by the discovery of several 
rare MSS., including one of Rasahndaya. This 
last-named work is of surpassing interest com 
sidering its comprehensiveness and antiquiiy> 
Two more transcripts of it have also been procured 
from the Libraries of the India Office, London^ 
and of the Darbar, Nepal. A copy of Rasendra- 
chiif^dmam obtained from the Library of the 
Deccan College, Poona, has also been of signal 
help. A critical study of the new materials throws 
a flood of light on the dark recesses of the history 
of Indian Chemistry, As a halo of literary and 
scientific activity including the pursuit of alchemy 
circles round the prominent figure of Ndgarjuna, 
’ considerable space has been devoted to a discussion 
of his age in the Historical Introduction. 
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It was with diffidence and hesitation that I 
placed the remotest limit of alchemical Tantras 
in the l^th century A. D. It now transpires that 
this date is to be pushed back by several centuries, 
A History of Hindu Chemistry would be 
rightly regarded as incomplete which did not deal 
with the constitution of matter and the various 
hypotheses in regard to it. The European historian 
of chemistry has always turned his eyes to Greece 
as the perennial fountain of knowledge on this as 
on other subjects. And it is but natural that he 
should do so. * The Hindu atomistic school has 
not hitherto, I am afraid, found an interpreter who 
could do full justice to it. Colebrooke’s presenta- 
tion of it with which I had to content myself in the 
first volume is masterly so far as it goes, but is 
fragmentary. Not feeling myself equal to the 
task I applied for help to Mr. Brajendra Nath Seal 
Principal, Victoria College, Ooooh Behar, Principal 
Seal has, kindly responded to my appeal with 
alacrity. It is to be hoped that a long-felt 
has at last been supplied. 

The frequent references which have been made 
to the first volume must be taken to mean the 
second edition of it. Those who happen to poss- 
ess copies of the first edition will not, however, 
be put to any serious inconvenience. 


* VideVol. W'^ntro. xliii. 
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I avail myself of this opportunity to express 
my cordial thanks to Pandit Harischandra Kavi» 
ratna late Professor of Sanskrit, Presidency 
College, and my collaborator in the editing of 
the text of Rasaruava in the Bibliotheca Indica 
series. 

In the preface to the first volume I presumed 
to narrate the circumstances under which I under- 
took the composition of my History. The great 
chemist and savant, whose inspiration has been 
my guiding principle throughout the arduous 
task and whose lengthy and appreciative review of 
the first instalment has been a stimulus in the con- 
tinuation of it, is no more. Marcellin Berthelot 
breathed his last on March 18, 1907, leaving the 
world of science poor indeed. It was with the view 
of coming into personal contact with the illustrious 
scientist that the author made a pilgrimage to 
Paris in March, 1905. The long interview which 
he had with M. Berthelot and the reception which 
was accorded to him at a meeting of the Academy 
of Sciences by its late Perpetual Secretary, as also 
by its President M. Troost, made a deep and lasting 
impression on his mind. 

Alas, for the vanity of human wishes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthelot. All that now re- 
mains for me is to dedicate this volume to his 
sacred memory. 


PKEFACE 


It ia with mingled feelings that I mark the 
hour of my final deliverance from a self-imposed 
task which has occupied all my spare time during 
the last 15 years and more --feelings not unlike 
those which overpowered the Historian of the 
Eoman Empire. The reader will, I hope, for- 
give me if I venture to give expression to them 
in the words of Edmund Gibbon himself. “I will 
not dissemble the first emotions of joy on the re- 
covery of my freedom. * * * * But my pride 
was soon humbled, and a sober melancholy was 
spread over my mind, by the idea that I had taken 
an everlasting leave of an old and agreeable 
companion.’' 

The Hindu nation with its glorious past and 
vast latent potentialities may yet look forward to 
a still more glorious future, and, if the perusal of 
these pages will have the effect of stimulating my 
countrymen to strive for regaining their old posi- 
tion in the intellectual hierarchy of nations, I shall 
not have laboured in vain. 

PrESIDINOY COLLEGB 

P. C. RAY. 



PRELIMINARY REMARKS ON THE 
MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF 
THE ANCIENT HINDUS. 

My paper on the Mechanical, Physical and 
Chemical Theories of the Ancient Hindus is in- 
tended to be a synoptic view of the entire field 
of Hindu Physico-chemical Science, so far as this 
reached the stage of positive Science as distinguish- 
ed from the prior mythological and empirical stages. 
As the work in which my paper appears relates to 
Hindu Chemistry, I have elaborated the chemical 
portions, including the Hindu account of the cons- 
titution of the fats and oils and the organic tissues 
in addition to Hindu inorganic chemistry, I have 
also briefly noticed the chief chemical industries 
of the Hindus which secured them an easy pre-emi- 
nence in manufactures for a thousand years, and, 
in the Addenda, given some interesting recipes 
relating to several matters of chemical technology. 
Of mechanico-physical theories, I have expounded 
the Hindu conception of Energy, potential as well 
as kinetic, and of molecular motion, so far as they 
are applied to the elucidation of problems of a 
physico-chemical nature, vie,, the constitution of 
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matter, the genesis of atoms and their iufra-atomic 
constituents, and the chain of mechanical causa- 
tion in the system of Nature. I have also touched 
•on the Hindu theories of light, heat and sound, 
as implying current or wave motion, leaving the 
elaborate exposition to my paper on Hindu 
Mechanics and Physics. In the I have 

added a brief account of the Scientific Method; 
•of the Hindus, which shows that all this was 
.not a mass of unverified and unverifiable 
speculation (the very antipodes of science 1, — the 
charge usually brought against Hindu thought and 
culture, — but professed to be the outcome of a 
Scientific Methodology which, in its formulation 
• of the canons of the two fundamental Inductive 
Methods, is more comprehensive as well as more 
original and suggestive than Mill, and which, as 
regards its Applied Logic of the Sciences, {e,g. 
the Logic of Therapeutics, of Grammar etc,), is a 
standing testimony to the systematic completeness 
and rigour of the Hindu scientific mind. The diffi- 
culties of my task have been formidable, but I have 
not written one line which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new, I have 
gone back to the origines, and studied the authori- 
ties at first hand, being resolved to eschew all 
second-hand sources of imformation. Fortunately 
the Sanskrit philosophioo scientific terminology, 
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however difficult from its technical character, is 
exceedingly precise, consistent and expressive. 
The materials algo are full and the sources of 
information corroborate one another. Another 
difficulty 1 have sought to guard myself against 
is the unscientifiOj unhistorical but very common 
and almost inevitable habit of reading modern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. I do not think 
that the mere passion for Truth is a sufficient safe- 
guard against this fatal facility of unconscious 
distortion or misrepresentation. A true historical 
perspective can only be acquired by historico-com- 
parative studies, with the application of the eorreu^ 
historico-comparative method {vide the Introduc- 
tion to my Comparative Studies in Vaishnaviem 
and Christianity ). I have also practised, or tried to 
practise, a habitual understatement, without cons- 
ciously falling into that Unppressio vert* which 
is so often a ^suggeetio faUi? How far I have suc- 
ceeded in exhiditing the truth about Hindu science 
or the Hindu scientific mind is a question which 
I leave to competent judges to answer. 

Before concluding, I must advert to my use 
of the terms “isomeric” and “polymeric” in senses 
different from the current ones, though suggested 
by the principle of analogous extension. Instead 
of coining new terms, I adopted ( perhaps with a 
questionable freedom ) these existing ones to ex- 
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pi'css the Hindu idea of distinctions of chemical 
substances due merely to difference in spatial posi- 
tion or arrangement among fhe particles, without 
any implications whatever as to percentage compo- 
sition or molecular weight. A study of the original 
sources has made it clear to me that a “Bhuta” 
in Hindu Chemistry represents a class of elements 
com posed of similar atoms, and the different elemen- 
tary substances comprised under one and the same 
'‘Bhuta” are ‘isomers’, in this limited sense, in 
reference to the atoms, being specifically constituted 
by differences of spatial position and arrangement 
among the latter. 'This is true of the Sankhya-Patan- 
Jala and the Nydya-Vaiseshika alike. But in the 
Sankhya-Patanjalaj the atoms themselves are com- 
posed of Tanmatras ; and in. one view, the atoms 
that enter into the ‘‘isomeric” modes of the same 
“Bhtita” are themselves “stereoisomers” in refer- 
ence to the TanmAfcras. A tri-Tanraatric atom, for 
example may have different isomeric forms wnich 
would account for the divers modes of the “Bhuta” 
originating with this class of atoms. Hence under 
the Sankhya Patanjala, I speak of “isomeric” 
atoms, while under the Nyaya-Vaiseshika I confine 
myself to the phrase ‘‘isomeric modes of the same 
Bhuta”. It appears to me also that in the S4n- 
khya-Patanjala view, while an atom of a particular 
kind ( say a tri-TanmAtrio or a tetra-Tanm^trie 
one ) may have “isomeric” forms of its own. the 
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atoms of the different “Bhiita’" classes ( from the 

mpao-Tanmatrio to the penta-Taiitnatric ) are what 
maj io a broad sense be termed polymers of the 
A kasa Tanmatra and Bhtitadi ( matter-rudiment ). 
Under the Sahkhya-Patanjala, therefore, I have 
spoken of “polymeric’’ atoms and “polymeric” 
combinations of these, though I must confess that I 
have done so with great diffidence and hesitation. 


Ttctoeia College, 
CoocH Behar. 
2BrA May. 1909. 


B. N. SSAL. 
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Chapter I 

Oa the age of l^agarjuua and the 
Bnddhist Alchemical Tantras, 

liS' the first Volume it has been incidental- 
Ij mentioned that side by side with the ^S^ivaite 
Eise, development ^^^tras we have- their BucL 

MahaSrr''°“ counterparts in which 

the salient features of the for- 
mer appear.* The question now arises : when 
did the votaries of the religion of /S^kyamuni 
find tliemselves called upon to engraft upon 
tlieir Ksimple and pure creed the ensemble of the 
gross and grotesque superstitions, the hideous 
incantations, as also the speculative, the meta- 
physical and esoteric phases of spiritual as- 
pirations of which the Tantras are the reposi- 
toi‘ies ? The answer cannot be given oft-hand 

* V;»l. i, Intro. Ixx. 





in a few words, for it will lead ns to a discus- 
sion of the origin and development of Mah4- 
j4nism. Under ordinary circumstances we 
should have considered it beside our purpose 
to devote much space to this subject in a 
work dealing with the history of chemistry. 
.But it so happens tliat the most prominent fig- 
ure in Indian alchemy, who is acknowledged 
on all hands to be the discoverer of the pro- 
cesses of distillation, sublimation etc., is no 
other than the reputed founder of the Madhya- 
mika system of philosophy, the renowned 
U^garjuna. A brief and rapid survey of the 
causes which led to the origin of Mahdydnism 
and its intimate connection with the tenets 
of the /Sivaito cult will be of help to us. 

It is one of the saddest episodes in the his- 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
—in short, the moral co(Je upon whicli their 
founders have always laid particular stress, 
soon begin to occupy a subordinate position 
and a dogmatic theology springs up in time, 
which gives occupation to the subtlest intellect. 


As for tlie masses of the people it is doubtful 
it ever they have remained contented with the 
mere ethical aspect of a religion. At any rate 
we find that immediately after the tidings of 
the death of Buddha had spread about there 
was a squabble among his followers for tlie 
possession of the master’s corporeal relics and 
in course of time sthpas were raised over 
them, which no less than tlie three jewels 
{Eatnatrmja'j— the Buddha, the Bharma and 
the bawgha, and the Bodhi-tree became ob- 
jects of worship of the devotee. The Chaityas, 
Vih^ras and other sanctuaries of divers sorts> 
with which Buddliistic India was dotted over 
in the first and second centuries after the 
decease of the great teacher, afforded asy- 
lums for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code of spritual and 
disciplinary exercises. 

Although their high ideal was ‘"to lead 
sweet lives of purest chastity” and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of an imposing and 
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elaborate character soon obscuretl the ray of 
light which shone forth from tlie founder. Tjuis.. 
we find that within 150 years after the pass- 
ing away of Buddha tedious and circumstan- 
tial regulations as to the quality of robes to be 
worn by the Bhikshus, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of unchurned milk, probation and 
penance, dwellings and furniture and so forth 
were amongst the weighty subjects for dis-. 
cussion in the Second Greneral Council,?!^ We 
need not pursue the subject further. The 
reader who is interested in the study of com- 
parative religions will find striking parallels 
in the early history of the Christian Church. t 

* “Oa the daily life of the Bhibshus”. Vinaya Texts 
(S. B. E. Series), The Chullavagga, Pt. iii, p. 66. 

t The Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, but only to re-appear in the 
shape of Marlolatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Charity had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers, 
la a word, the dogmatic to a large extent superseded the- 
moral element of religion. 




We are not concerned here with tracing 
the rise, progress or decline of Bnddliisin ; if 
we have at all referred to its exci’escences, it 
is only to prepare the mind of the reader for 
the proper understanding of the Mahdyanist 
development. 

The India of Asoka and of the fourth and 
third centuries B. 0. was in the main Bud- 
dhist, but it should not for a moment be 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
iSakyamuni and his followers were due in a 
large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin.* As Dr, 
ISliindkck&v observes : — 


* Prof. Rhys Davids expresses the same views in several 
places .* — ‘‘There is ample evidence even in the books of the 
orthodox body of Brabman teachers to show that when 
Buddhism* arose there was not only much discussion of the* 
ultimate problems of life, and a keen interest in the result 
but also that there was a quite unusually open field for all 
sorts of specvilations”. — “Bu&dhism.’’ American Lectures on the 
History of Religions (1896), p. 26. Again : ‘'But Buddhism 
is essentially an Indian system. The Buddha himself was. 


“But it was not the metaphysical doctrines of 
Buddhism that influenced the masses of the people. 
What proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right- 
eousness to the people. Such discourses on Dharma 
without the introduction of any theistic idea have 
their representatives in the Brahmanic literature. 
In many of the episodes of the Mahabhiirata espe- 
cially in the /Santi and Anu^sasanika books we have 

throughout his career, a characteristic Indian 

he was the greatest and wisest and best of Hindus.’^— 
p, 117. The same high authority puts it more tersely when 
he says : “This is partly, no doubt, because we call them 
Buddhists, and imagine them, therefore, to belong to a se- 
parate class, quite distinct from other Indians of that stock. 
The Buddhists were, as a matter of fact, charaoteristica,l!y 
and distinctly Indian.’’ — “Buddhist India,” p. 165. Of. 
“Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical activity. The Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina- 
ted by Ydj»avalkya (in the i’atapatha Brahmana) and with 
it the practice of subsistence upon alms as Pravrdjaka or 
Bhikshu ; and a fruitful soil had thereby been prepared for 
Buddhism'’. Weber’s “Hist, Sans, Lit,” trans. 3rd Ed. (1892) 
p. 285. Again “This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine ; only the fashion in 
which Buddha proclaimed and disseminated it was something, 
altogether novel and unwonted,’ p. 289. 
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simply ethical discourses without any reference to 
‘God, of the nature of those we find in the Buddhist- 
ic works ; and sometimes the verses in the Mabu- 
bharata are the same as those occurring in the 
latter. There appears to he at one time a period 
in which the thoughts of the Hindus were directed 
to the delineation of the right conduct in itself 
without any theistic learning. And Buddhism 
on its ethical scale represents that phase. Right 
conduct is the last of the four nohle truths of Bud- 
dhism.” 

* * ^ * * 

“It Avas this phase of Buddhism that with the 
strenuous efforts of the missionaries and of the Em- 
peror A.5oka enables it to achieve success amongst 
the masses of the people ^ and what was wanting 
on the theistic side was supplied by the perfection 
and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
or, what we should call the divine nature of Bud- 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a : social re- 
\‘oiution as has been thought by some writers. It 
was a religion established and propagated by per- 
sons who had renounced the world and professed 
liot to care for it. From times of old there existed 
in the Indian community such persons who were 


called Smxam&s and belonged originally to ail 
castes. These gave themselves to contemplation 
and sometimes propounded doctrines of salvation 
not in harmony with the prevalent creed. Bud- 
dhism was not even a revolt against caste, for 
though men from all castes were admitted to the 
monastic order, and though in the discourses of 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still the 
object of those who elaborated the system was not 
to level caste distinctions. They even left the 
domestic ceremonies of their followers to be per- 
formed according to the Vedic ritual. This is one 
of the arguments brought against Buddhism by 
Udayandcharya. “There does not exist”, he says, 
sect, the followers of which does not perform the 
Vedic rites beginning with Garbhadhana and end- 
ing with the funeral, even though they regard them 
as having relative or tentative truth,”* Buddhism, 
however, was a revolt against the sacrifical sys- 
tem and denied the authority of the Vedas as 
calculated to point out the path to salvation. And 

Atmatattvaviveka, Calc. Ed. of 
Samvat 1906, p. 19. relating to a Buddhist techni- 
cal term. 
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this is the root of the hostility between itself anJ 
Brahmanism.”* 

The zealous missionaries of Biiddliism 
captured the heart of the masses by appealing 
to their inora linstincts. Persuasion and not 
persecuti<m was the instrument they chose 
to wield. King Asoka proclaimed universal 
toleration ; he inculcated respect for Brahmins 
as well as /Sramanas or ascetics of all sects. 
It is a relief to find that the mighty monarch 
had never recourse to brute force for the pr(j- 
pagation of his creed. We are spared all 
the scenes of blood, rapine and violence, 
which disfigure the pages of religious history 
in the West. 

It has already been pointed out that Bud- 
dhism itself may be looked upon as an off- 
spring of Hinduism ; nay, it is a logical out- 
come of the principles enunciated in the 

* “A peep into the Early History of India from the found- 
ation of the Maurya Dynasty to the fall of the Imperial Gupta 
Dynasty’' <B.C. 322— Circa 500 A. D.) pp. 362-363. 

Journal of the Bombay branch of the Royal Asiatic Society 
<1900), Vol. XX. No. LVI. 


system of philosophy. If India so 
readily responded to the teachings of the 
new faith, it is not because she renounced 
Hinduism hut because she found that all that 
was highest and noblest in the latter was ab- 
sorbed in the former. The great Teacher who 
now arose gave only a new shape and direc- 
tion and a vigorous impetu.s to the germ of 
ideas already in existence and turned them to 
capital account. A good deal of confusion 
may be avoided by bearing in mind this 
aspect of the question. When speaking of’ 
Buddhist India one is apt to rush to the con- 
clusion that every vestige of Hinduism had 
disappeared off the face of the vast continent. 
As a matter of fact even during the zenith 
of Buddhistic glory Brahininism was rearing 
its head and was professed Iw not a few 
among the cultured and intellectual classes 
and was ready to assert itself whenever a 
favourable occasion arose. 


In the second century B. C., we find the 
Kdbul valley, the Punjab and Malava ac- 
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knowledging tlie sway of tlie Princes of 
tlie Turkish race.^iJ Wema Kadipbses, the 
second of the Kushana Dynasty is spoken 
of as a devotee of Mahesvara ; his coins 
bear the emblem oi 'Nandin on the re- 
verse, which is accompanied by a human 
figure which holds a trident in its right arm 
representing Siva, f The last three Kusha- 
nas — Kanishka, Hnvishka and Vasudeva — 
have been noticed in the Rajatararnghd,! and, 
the emblems on the reverse of their coins are 
figures of deities borrowed from the Greek, 
Persian and Brahminical pantheon and of 
Buddha. Thus the Gods of all these four 
religions shared the adoration of these Tur- 
kish Kings. But the figure of Buddha in the 

* Lassen “Indisclie Alterthumskunde/' Yol, ii, pp. 811-13' 
Ed. 1874. 

t pp. 808-811. 

% See next page. Regarding the reliability of the ac- 
count in the RdjataraOTginl, Dr. Stein observes :—'‘K alhawaV 
account of the reign of these kings, who are sup- 
posed to have ruled simultaneously, is brief enough, but 
undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska, i. e„ Turkish 
nationality, as powerful sovereigns and as faithful patrons- 
of the Buddhist Church. On these points the statements of 



sitting or meditative and the standing posture 
is to be found on the coins of Kanislika alone.?!^ 
In the Buddhist ecclesiastical iiistoiy Ka- 
nishka occupies a prominent place. It was in 
his reign and under his patronage that tlie 
Third Council was held to settle the canon 
■once again. The church was convulsed by 
internal dissensions and schisms, resulting in 
its being split up into as many as 18 sects. 
“The most significant trait of the Third Coun- 
cil is that it closed a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mahdyanism, which in an 
incipient stage was already existing erelong, 
boldly raised its head.”t 


the Chronicle are fully supported by the evidence of our most 
authentic records. The continued existence of the three places, 
Ifanishkapura, Hushkapnra, and Jushkapura, which are des- 
cribed as foundations of these kings and which still survive to 
the present day is likely to have assisted in preserving a 
recollection of their founders.” 

* Percy Gardner : “Coins of Greek and Scythic kings” 
'pp. 129 if. 

Cunningham : “Num. Chr.' 1892, pp. 63 ff 
"t Xern : Manual of Ind. Bud. (Grundiss d. Indo -Arischen 
Phil.) p. 122. 


Hinduism was now veiy iniicli alive. After- 
tlie Third Council the distinction between the 
Hinayanists and the Mahay^nists became 
more and more accentuated. The apostles 
of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some sort of compromise was 
necessary, that orthodox Buddhism in all its 
!*igidity must be given up. In other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “Rationalism in 
Europe” ; — 

“There arise from time to time men -who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
<i later age, cast abroad conceptions of disinterested 
viitue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in- 
culcate duties and suggest motives of action that- 
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appear to most men altogether chimerical. Yet 
the magnetism of their perfection tells powerfully 
upon their contemporaries. An enthusiasm is 
kindled, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are 
but transient; The first enthusiasm dies away, 

I II surrounding circumstances resume their ascendency, 

11 the pure faith is materialised, encrusted with con- 

1 1 ceptions that are alien to its nature, dislocated, and 

|;| distorted till its first features have almost disap- 

I ' peared. The moral teaching being unsuited to the 

I' time becomes inoperative until its appropriate 

I ~ civilisation has dawned, or at most it faintly and im- 

1:' perfectly filters through an accumulation of dogmas, 

and thus accelerates in some measure the arrival 
■ of the condition it requires.” Vol. i, p. 305, Ed 1900. 

The same historian in explaining the rapid 
spread of Christianity in Europe observes in 
another place : — ‘Tt trimnpdied not so much 
by superseding rival faiths as by absorbino- 
. and transforming them. Old systems, old 
rites, old images were grafted into the new 
belief, retaining much of their ancient charac- 
ter, but assuming new names and a new 
complexion.” 
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Among the bold spirits who took a leading 
part in this renovation the naineof JSTdgdrjuna 
stands conspicuous. The Madhyamika sys- 
tem, with its axiom — sarvam Sunymi — a form 
of Pyrrhonism pushed to its extreme limits, 

, which is an essential part of 

JNagilrjuna ; a lead- ^ ^ 

ing representative of Mahavanisiu, is generally as- 
cubed to lum. IS orthern Bud- 
dhistic literature is replete with the marvels 
and miracles performed by him, and tradition 
has invested him with superhuman powers, 
Pliouen ’Thsang calls him along with Deva, 
Asvagliosha and Kumaralabdha, “as the four 
suns which illumine the world.”*- As early as 
A.D. 401-409 we find a life of Nagarjuna 
Bodhisattva translated into Ohinese.f Tfek, 
natha has committed to writing all the fioat- 
ing mass of legends connected with this 
venerable name, but as the Tibetan monk 
wrote so late as the beginning of the .1 7th 
century A.D., -and as nothing was too astound- 
ing for his pious credulity, we have here only 


^ Julien’s texts, Vol. ii, p. 214. 
t Bun. Nanjio's Catalogue, A.p. i, No, 3. 
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11 iiclei of facts round wliicli liave gatliered 
accretions of vast proportions. It is now 
almost a hopeless task to separate the grain 
from the chaff. Nevertheless we can glean 
certain historical data from all that have been 
lianded down. Before proceeding further we 
think it proper to treat the reader to a speci- 
men of the materials with which one has to 
deal. We cull the following bits from the 
“Life and Legends of Nagarjuna” gathered 
chiefly from Tibetan records including 
Titrandtha’s “History of Buddhism.’". 

"‘A rich Brahmin of the Yidarbha country ta 
whom no son had been born for many years, once 
saw in a vision, that if he gave alms to, and enter-- 
tained one hundred Brahmins, he could get a son.. 
Accordingly he made offerings and prayers to the 
God and entertained one hundred Brahmins, After 
ten months his wife gave birth to a son. The rich 
man invited learned astrologers to predict the 
fiii’tunes of his child ; but they found that it could 
not live more than a week. In all other respects 

the child was calculated to be fortunate 

The assrologers assured them (his parents) that if 
they entertained one hundred Bhikshus, it would 
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live seven years, beyond which its life could noi 
be prolonged by any means whatever. When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in. 
company with a few retainers. 

As the boy (Nagarjuna) was passing his mourn- 
ful days, one day the Mahabodhisattva Avalokite- 
swara Khasarpa^a visited him in disguise and. 
advised him to go to the great monastery of Nalen- 
dia in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Vihara and arriving at the gate re- 
cited some gathas. During that time the great 
sage Sri Saraha Bhadra was the high priest of 

Nalendra, who ordained Nagarjuna a 

Bhikshu of the Vihara. * * Dm-ing 

latter part of his office the country was visited by 
a famine in consequence of which the monks fell 
into great distress. The Manager became very 
thoughtful about the terrible effects of the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. The monks now determined to devise 
some means of acquiring treasures for the support ;• 
b 
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of the famished congregation, and Nagarjuna 
accordingly started on an expedition to visit an 
island in the great ocean where lived a great saint 
well versed in the art of alchemy. As the sea 
-could not he crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his 
abode deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied respect- 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal- 
ing the other in his mendicant's platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvlpa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To effect this, he said that he could not teach 
the art of alchemy unless Nagarjuna consented 
to part with the leaf. Nagarjuna consented, and 
was taught the art. When it was fully mastered, 
he flew towards the Indian Continent by the help 


of the remaining leaf. Returning to Nalendra, by 
means of his easily acquired wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of Samkaracharya* and im- 
parted religious instruction to the monks of 
Nalendra. 

“Nagarjuna returned to his country after a visit 
-to Uttarakuru and erected many chaityas and 
temples, composed many works on science, medi- 
cine, astronomy and alchemy. After the death of 
Saraha Bhadra, the office of high priest fell upon 
Nagpjuna, which he managed with great ability 
and indefatigable zeal. He matured the Madhya- 
mika philosophy which was only conceived by his 
illustrious teacher Saraha.” 

Nagarjuna is said to have been a great friend 
of king De-Chye (<9amkara) of S. India, whom he 
converted to Buddhism.” 


An instance of glaring anachronism, i^awkara flourished 
in the 8th. — 9th century A. D, See below, foot-note to p, xxii. 
t S. C, Dds ; Journ, As. Soc. li, Ft. i, p». 11§~120. 


One tiling seems to be clear from tiie- 
above, namelyi that Nagdrjnna was born and 
brought up in the Brahminical faith but was 
afterwards converted to Buddhism and was 
celebrated as an alchemist. 

Tfen^tha, it is true, completed his History 
in 1608 . A, H., ^ but he derived his materials 
from Tibetan sources and the analysis of 
Dulva by Csoma goes te confirm this:account. 
W^e have already made use of the record left 
us by Hiouen ’Thsang. t It is thus clear 
that all the testimonies concur in ascert- 
ing H^garjuna not only as the originator of 
the M^dhyamika philosophy but also as an 
adept in magic, conjuration 
and alchemy, and that even 
and alchemy. go early as the 7th century 

A. D. The e.xact time during which he 
flourished is a matter of controversy. He is 
generally regarded as a contemporary of 


* Schiefner : Gescli. d. Bud. Pxef. yi. 



Kanislika. One cannot go far wrong in 
assigning circoj 150 A. B. as tlie date of 
his succeeding to the Patriarchate.^ 


* According- to Lassen Ndgdrjuna lived about A. D. 23 
during the reign of Kanisbka. The Edjatarawgim says: 
“Then, there were in this land three kings called Hushka, 
Jushka and Kanishka, who built three towns named after 
them ( Hushkapura, Jushkapura and Kanishkapnra 
During the powerful reign of these [ kings ] the land of 
Kasmir was to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres- 
trial world since the blessed 54kya Si» 2 ha ( Buddha ) had 
obtained complete beatitude (N’irv4«a)......,..And a Bodhi- 

■^sattva lived ( then ) in this country as the lord of the land, 

namely, the glorious N4g4rjuna Stein’s trans. Vol. I. 

pp. 30 — 31. As the tradition of the Northern Buddhists as 
recorded by Hiouen ’Thsang (Si-ytt-ki, 1. pp. 99, I5l, the 
Tibetan Dulva (Csoraa, As. Res. XX, pp. 92, 29?’) as also 
Schiefner (Tar, Gesch. d. Bud. p, 301) concur in placing the 
commencement of Xanishka’s rule 400 years after Buddha’s 
Nirvdwa, the date assigned here to Nagdrjuna is rather 
curious. Lassen sums up his conclusion on this knotty point 
in these words :—“Wegen der grossen Anaahl seiner 
Munzeu mus dem Kanishka eine aiemlich lange Regierung 
Zuseschrieben werden j ich glauhe daher annehmen zu durfen, 
das er etwa bis 40 nach Chr. G. regiert habe,” Fleet main- 
tains B. C. 67. V. Smith iT. 120 A. D. While Messiw- 
Bhdraifirkar 0. 278 A. D. (Jonrn, Bombay Br, Roy. As. Soc. 
Yol. XX, No. Ivi, pp. 269 — 366 ) as the d,at6 of Kanishka. 


An important document has been preserved 
or us in its Tibetan and Chinese versions, 
which seems to have an historical basis. It 
is in the shape of a ‘^‘Friendly Epistle of 
Ndgarjana to king Udyana.’Vr 
The original in Sanskrit, en- 
Ssiianf titled SiilmlleJclia, has not yet 

been recovered and probably 
een lost. Udyana in the Tibetan subscrip- 
tion is Bdye-Spyod= Sadvahana.t This Sad- 
vahana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature he is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 
associated with this name.| 

* Vide Wenzel t Journ, Pali Text Soc. (1886), p. 1. 
f S. C. DSs (1. eO'says : “NAgdrjuna is said to have been 
a great friend of ting De-Chye ( i. e. Sa« 2 tara ) of S. India 
whom he converted to Buddhism.” How De-Chye=Bdye- 
byed according to modern pronunciation. Dds is evidently 
in error in rendering De-Chye as Samkara, (Wenzel). 

I QC— Kamasiitra of Vatsyayana. 

1 Beferring to a "new” 
MS. of HarsliacTiarita in his possession Hall remarks — “for 
i'alivahana I there find 5atavkhana” — Intro, to “Vusavadattii.” 
p, 54. This by implication would suggest that the other 
MS. had the reading .Salivahana. 
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Now “tlie AndhrabhHtyas or ;Sditavd,lianas 
ruled over the Deccan from B. C. 73 to about 
A. D. 2l8j ie., for about 3 centuries. 

“The period during which they ruled over 
Mahardsh^ra must have been a prosperous one 
in the history of the country. Hence several 
traditions with regard to different kings have 
been preserved.. But that iS^liv^hana or' 
/Sdtav^hana was a family name must have 
been forgotten and different princes of the 
dynasty have been confounded and identified. 
Thus Heniachandra in his Desikosha gives 
^alivahanajjS'alana, Hdla and Kuntala as the 
names of one individual.” « 

The So-to-p’od.io of the Chinese version of' 
the “Friendly Epistle” has been identified 
with one of the /Satavahanas or Andhra 
kings, possibly Yaina-z^ri-iS^takarra. who 
seems to have reigned about 172 — 202 A. D. 
There is, therefore, nothing improbable in this 
particular, ;8'4tavdhana being a contemporary 
of Nagarjuna. In the alchemical Tantra, 
“Easaratnakara,” ascribed to Ndig^rjuna, 


* Bha«<^arkar‘8 “Early History of the Deccan* — p. 36. 
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there is a dialogue between this sage and 
/Salivahana (p. 6). We shall revert to this 
subject later on. 

ISTiimerous works have been fathered on 
Nagarjuna and it is an open question if 
any of them be genuine.^fe As is well 
known Vjasa or more properly named Ve- 
davyasa has been taken to be the com- 
piler of not only the four Vedas but also 
of all the Puraaas put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and G-eber have been 
held responsible for writings which ap- 
. peared several centuries later. 

JNagarjuna as a 

comprehensive Names, Venerable and illus- 

name of the acti- 
vity of Mahaya- ti’ious, liavc ofteii been pressed 
nism. . . IT • T 

into service to lend weight 
and dignity to productions which otherwise 
would not have commanded a respectful hear- 
ing, On the whole we are inclined to agree 

♦ In Bunyin Nanjio’s Catalogue of the Bud. TripiMca there 
is a list of 24 works aseribetl to SuhHllekha 

was translated into Chinese in 434 A. D. App. pt. I, p. 368, 
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with Kern when he says, ‘^The figure of 
Kdgarjnna, so prominent in the history of the 
rise of Mahdyanism, shows a double charac- 
ter. It is, on the one side, the name of an in- 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the me- 
thods of Indian scholastic philosophy. On 
the other hand, Nagarjuna is simply a compre- 
hensive name of the activity of Mahayanism 
in the first phase of its onward course.”^!^ 

* In Vol. I of this work (Intro, xciii), we quoted Alb^riini 
as to the date of Nag^rjuna. This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the 
Brahmins of that part of India from which every vestige of 
Buddhism had disappeared in the llth century and he was 
evidently misled on this point as the traditions relating to 
Ndgarjuna had at that distance of time become very vague. 
This will be clearly seen from what Prof, Sachau says in the 
preface to the Arabic edition of Alberuni, 

“Its civilination was then essentia.lly Brahminical as it had 
come to be in a ])rotracted straggle with Buddhism. Alb^- 
rdni does not know Indian Buddhism from personal experi- 
ence though it had not yet entirely withdrawn from India 
and in some part was still a political power. ( p. v. ) 

“The valley of the KAbul river and the Punjab are all that 
Alberuni has seen of India, (p. xiii.) 

“The high schools of Hindu science and learning, Kasmir 
• and Benares, were in Albdruni’s time unapproachable foi' 
Muslems. (p. xiv.)” 
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]?rom the time of Ndgarjnna onwards Ma- 
hayanism began to be tinged 
more and more with Brahmi- 
nical bias. A notable and decided step in 
this direction was taken by Asamga, a monk 
of Gandhdra, who composed the Yogachfc- 
bhdmisastra, in which by assimilating the 
doctrines of Patanjali he paved the way for 
the growth of Tantras. He seems to 
have lived about 400 A. Vasubandhu, 

Asamga’s younger brother, was another zea- 


Asawga. 


* C/;— Taliakasu .* Journ. Roy. As. Jan. Soc.1906. 

A life of Vasubandhu was translated into Chinese by 
Paramdrtha. A. D. 657-569.--Bun. Nunj. Cata, p. 371. 
Osoma Koiosi following the Tibetan Chronology says : — ‘‘I 
know that Arya Asa»?ga lived in the sixth or seventh century 
after Jesus Christ.” As. Res. XX, p. 513. This date has 
been accepted by Lassen ( Ind. AU, ii, p. 460 ) as also by 
R, Davids {Buddhism.^. 207 ). But this chronology has 
now become untenable. The date of Asa®ga and his 
brother Vasubandhu should be put back by about two cen- 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
( Bun. Xanj. Cata. App. i p. 371 ). It must have taken a 
century or two to have their works sufficiently recognised 
in India before they would deserve a place in the Chinese 
Tripi^aka. 


Ions adherent of this school and is said to 
have been a teacher in the college attached 
to the monastery of Nalendra — the “Oxford 
of Indian Buddhism.” From Tibetan sources 
we learn that the celebrated logician Dig- 
naga was a disciple of Vasubandhu, a con- 
temporary of Lha-tho-ri, king of Tibet, who 
lived up to 37l A. D.* 

Mahayanism now began to adapt itself to 
its environments. The ab- 

Gradual aud iai- ,• p -rr • i 

perceptible fusiou soi’ption 01 the I oga ideas 
with made the transition into the 

Tantric cult easy and Nor- 
thern Buddhism began to develop and ex- 
pand by entering into an alliance with 8aL 
vaism,which favoured the growth of Buddhist. 
Tantras. The origin and development of this 
class of literature have been the subject of 
a masterly exposition by Burnouf. The Ma- 
haydnivsts not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in the ;8ivaite Tantras while 

* S. C. Vidy5<bhuslia«ia : Journ. As. Soc., Vol i, ( 1905 ), 
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the Grod /9iva is the fountain of all knowledge 
and sciences, in their Buddhist counterparts 
we have the celestial, metaphysical and poten- 
tial Buddhas* occupying the same position. 
The worship of the female energies (/Salcti) 
which plays such an important part in the 
Tantras was encouraged in the person of T^r^. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. The . question has 
often been asked : why did Buddhism seek 
alliance with Baivaism in preference to the 
Vishwuvite cult ? The answer seems to lie 
in the fact that it was precisely in those parts 
of India where the worship of /Siva, especially 
in its Tantric form, had struck root that 
Mahaydnism asserted its sway ; f and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaish/iavism gained an ascend- 
ancy in Bengal the ta})les seem to have been 
turned. A grad^ial and imperceptible fusion 


* e, the Bodhisattvas. 
t Vide p. xi, ( under Wema badiphaes ). 
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took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gritagovinda we find Buddha freely 
acknowledged as an incarnation of Vish? 2 .u 
and extolled for his abhorrence of sacrificial 
rites.* 

From Fah -Ilian’s travels we gather that in 
the beginning of the 5th century A. D., the 
Mahaydnists were gaining the upper hand, 
though their rivals, the Hin^ydnists, were 
still holding their own in several localities.. 
Thus at Mathura and Pd^aliputra he found 
the members of both the sects living side by 
side and having monasteries of their own. 

It is scarcely correct to assert that Buddhisn) was exter- 
pated in the land of its birth by cruel persecution. Cf. Vol. i. 
Intro. Isvii. Tlie Bengali poet Eamchandra Kavibharati, 
author of Bauddlia Satalea^ though a devoted Buddha, be* 
longed to the same class of thinkers as Jayadeva. Pandit 
S. P. .Sdstrf is inclined to place him in the latter end of the 13th 
century, — Journal of Buddhist Text Society, Vol. I. Pt. iii. 
So late as 1441 A. D. MSS. of Buddhist works used to he 
copied from in Magadha. — Bendairs Canab. Cata. of Bud. 
Sans. MSS. (1883), pref. iv. 
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From tlie fact, howeyer, tliat the pious 
Chinese pilgrim repeats the Suramgama Siitra 
for his protection, we may conclude, since 
he is by no means a pronounced Mahay^nist, 
that the predisposing causes for the origin 
of the Tantras were already in existence. “In 
this Siltra is contained the most complete 
list of Dh^rams (invocations) found in any 
Chinese compilation. There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
tlie time of the composition of the Sittra. 
Considering that Fah-hian in the early part 
of the 5th century regarded this book with 

reverence We may reasonably 

assign it to a period not later tlian the end 
of the 1st century. Now amongst the invo- 
cations we find distinct reference to Hhyani 
Buddha, Vairochana, Akshobhya, Amitabha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date.” ^ 


* Intro, to Beal's “Fah-hian.” (Lxxii). 
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* Max Muller, Buddhist Mahay ^na Sutras. Intro, to larger 
Sukhavati- V'yuha, ix . S, B. E. Series, Vol. xlix. j* 


These Dhara?as may be looked upon as 
the precursors of the Tantras 

DMranis as the 

precursors of the and they fully support the 
Tantras. , , " , ^ 

Views that when they were 
composed Buddhism had turned a new leaf. 
The repeating of certain magic formulas 
along with the names of Buddha Ainitdbha, 
etc., was to secure salvation, in other words, 
‘Winstead of the old doctrine [ of Ear man ] — 
as a man soivetli, so he shall reap — a new 
and easier way of salvation is here preached, 
vis~. as a man prayeth, so he shall be saved. 
It is what is known to us as salvation by 

faith rather than by works It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mahaydna, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hina- 
yana.^fe 

The new class of literature which now 
arose in order to meet the demands of the 
Mahlyanist revival is collectively known as 



the Yaipulya Shtras or the Sutras of the 
developed school, of which 
the Dhdranis are an integral 
part. It found expression in such works as 
the “SaddliarmapimcZarika,” “Lalitavistara,” 
‘ Tathagataguhyaka,” ‘ ‘Pra jhapiiramita, ’’etc. , 
-—all of which soon acquired almost canonical 
sanctity in the estimation of the JST. Buddhists. 
Burnouf has tried hard to differentiate 
between the simple Sutras as represented by 
the literature of the primitive orthodox Bud- 
dhism and the expanded Siitras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.sj This drawing of hard and fast 


Yaipulya Sutraa. 


* ‘'La presence des Bodhisattyas ou leur absence intSresse 
done le fonds mdme des livres ou on la remarque, et il est 
bien Evident qne ce seui point trace une ligne de demarcation 
profonde entre les Sdtras ordinaires et les Sutras developpds. 
— Burnouf, Intro, p, 112; zVni/, p. 120. Ed. 1844. Viife 
Max Muller's remarks at the end of the Smaller Sukhivati- 
Vyuha, p, 102, S, B. E. Series, Vol. xlix. 

Cy. also “Some Vaipulyas are, materially, much like the old 
Siitras, whole passages e. of Lalita-Vistara recur almost 
word for word in the Pdli Scriptures." Kern (Ind Bud., 
p 5). This eminent Buddhist scholar also yery appositely re> 


lines has been found to be well-nigli 
tenable.* 

By the second century A. D. we find the 
leading beliefs and ideas as crystallised in the 
MahajAna literature fully in yogue. Thus we 

marks elsewhere : “The results arrived at hy Burnouf may he 
right so far as Mahdvaipulya Sutra as a whole is concerned, 
they cannot he applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L. 
Vistara, it can hardly he questioned that these works contain- 
parts of very different dates, and from various sources.”' 
—Kern, Intro, to Saddh., pp. x-xi. Passages in L. V. are 
literally identical with those in Mahavagga. Again : — ^“These 
few examples I have chosen will suffice to prove that the 
material of a Mahdvaipulya Sdtra is partly as old as that of 
any other sacred book of the Buddhists.*'— xiv. 

* The truth seems to be that “the historical relation be» 
tween the HInaydna and the Mahdydna schools of Buddhism 
is to me as great a puzzle as ever,”— Max Muller, Intro, 
to L. Sukh. Vyuha, ix. Even the very distinction between 
the N. and the S. Buddhism has baen taken strong ex- 
ception to by E. Davids, who says :~‘‘Th 0 re is not now 
and never has been, any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 
and southern is entirely unscientific, and misleading.*'— Bud. 
India, p. 173, 


come across in the “Buddhacharita” of 
Asvaghoslia, who is admitted on all hands 
to be a contemporary of Kanishka, such a 
passage as this : “this, Sirs, is the Maha. 
yana, the instrument of the law of the per- 
fect Buddha, which is the establisher of the 
welfare of all beings, set forth by all the 
Buddhas.”^ The “Lotus of good Law” was 
translated into Chinese at the close of the 
second century A. D. t. 

Side by side with the growth of the scrip- 
tures another class of literature was called 

BuddbisttoTan- exigencies 

■fcras. of the times — we mean the 

Tantras, the necessity for which has been 
hinted at in the first volume, t However 
esoteric may be the doctrines sought to be 
conveyed through the medium of these pro- 
ductions, it would be idle to deny that there 

* Cowell’s trans. p. 184. S. B. E, Series, Vol. xlix. 

t Edkia’s “Chinese Buddhism/' p. 89. There were several 
versions of this sacred book. — Kern’s Intro, p. xxiii 
(S. B. B. Series). 


sxxv 



is miicli in tliem which is calculated to pan- 
der to the baser instincts of frail huinanitj^ 
At what particular time these Tantras ap- 
peared on the scene is yet a matter of con- 
jecture, but the views of Wilson which held 
the ground for more than 30 years have now 
been found to be erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. 5!^ If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter.f 


* Fwfe the palm-lea£ MSS. discovered in the monastery of 
Horinzi in Japan and carried from Central India. One of 
these is in the handwriting of a famons Chinese priest, 
named Kanshin, who came to Japan in A. D. 763. The 
MS. contains besides a DhdraKi, five Tantras. ‘‘Bad. Texts 
from Japan/' ed. by Max Ma Her. Vol. i, pt. i, Intro, 
pp. 6-8. It is fair to conclude that these Tantras existed in 
the land of their birth at least two centuries earlier. 

t Waddel says : — “No one has yet realised the vast extent 
to which Mahdydna and Tdntric Buddhist remains cover 
India ; nor sufficiently realised the leading part played by the 
Mahayana in Indian Buddhism during its popular period/' 
journal of the Koy. As, Soo. (1894>), 
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The Tantras found a congenial home in 
China. Amoghava<?ra, a ^ama^za of nor- 
thern India and a Brahmin by caste resided 
in the Celestial Empire for several years 
between 746 and 771 A. D., and under his in- 
huence the Tantric doctrines dealing with 
talismanio forms and professions of super- 
natural power first gained currency there.^; 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses- 
sion of authentic records as regards the pre- 
valence of Tantras in Northern 
India ; as it was about this 
period that several of these 
were gradually imported into Tibet by Indian 
PanditSj but they must have been composed 
much earlier, f 

* Bun, JSTanjio's Cata. App. ii, p, 446. Ainoghava^ra 
translated 77 works including Ush^^isba-chakravarti-tantia, 
G-aruifagarblia^ra-tantra and Va^rrakum^ra-tantra. 

Cf , — Also “The existence of the Tantra 5astras may thus 
apparently be traced at least as far back as the Gth century 
A. D ," — Vide “Annual Report/’ As. Soc. Beng. 1906. 

t In the first half of the eighth century two eminent 
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Atisa gave a fresli impetus to Tantrisiu 
in the land of snow. From the analysis of 
Mdo by Osoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter- 
preters (LoGhavcbs) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu- 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
tlius we are in possesion of valuable histori- 


Pandits of Bengal visited Tibet at the invitation of its king 
and formally introduced there Buddhism ; these Pandits 
were Sdnti Eakshita, high priest of the monastery of 
Ndlenda and his co-adiutor Padma Sambhava, a native of 
Udyana, who took charge of the Tkntric part of the Buddhist 
liturgy. They were followed by the sage Dfpawkara-5rx- 
jnana ( Atisa), b. A. D, 980, d. 1663. He acquired proficiency 
in the three piifakas of the four classes of the Hinaydna 
.Srfivakas, in the Vaiseshika philosophy, in the three ju^akas 
of the Mahay &n a doctrine, the metaphysics of the Madhya- 
mika and the Yogachdrya schools and the four classes 
of the Tantras, At the request of king Naya Pdla he 
accepted the post of high priest of the monastery of Vikra- 
masila.— S. C. Dds, — Journal of the Buddhist Test Soc. 
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cal data.?^ Some of these Tantras deal with 
alchemy and their contents reveal to us the 
knowledge of chemical processes in India 
from about the 6th to the 8th century A. D.t 
Fortunately we are not dependent upon 
the Tibetan Tantras alone for gaining an in- 
sight into this dark recess in 
Easaratnakara. history of Hindi! intellec- 

tual activity. In the ccurse of our search 


* Speaking of the Tibetan translation of A^vaghosha’s 
Buddha-Qiariia^ Cowell remarks : ‘‘The Tibetan version 
appears to be much closer to the original Sanskrit than the 
Chinese ; in fact from its verbal accuracy we can often repro- 
duce the exact words of the original» since Sanskrit words 
are always represented by the same Tibetan equivalents, as 
for instance the prepositions prefixed to verbal roots.’’— I. c. 
Intro, p. X. Waddel is equally impressed with the ‘‘pro- 
foundly accurate and scholarly nature of the Ldmaist transla- 
tions of Sanskrit Buddhist books and he again observes : 
‘‘It is clear that the T^nfcric and Mahdydna features of 
Lamaism were imported en hloc from Indian Buddhism.’’— 
Journal of the Eoyal As. Soc. for 1894, p. 15. 

t Analysis of the contents of the Mdo (Sutra) by Csoma 
de Eorosi— “Asiatic Eesearches, XX (1836), p. 583. "A 
work on preparing quicksilver, the most powerful for subdu- 
ing every sickness and for improving the vigor of the body.” 
— “A work on turning base metals into gold.” We are 
thus reminded of the contents of the Rasar«ava and the 
Rasaratn&kara, Vide 2. 
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for MSS. of alchemical Tantras we have 
come upon a precious find, in the shape of 
a Buddhist Tantra, with N^garjuna as its 
reputed author. Of alchemical Tantras we 
have had enough and to spare ; but there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God SiYa himself. We are 
only left to internal evidences — evidences 
based upon the gradual evolution of chemical 
processes, which we have not been slow 
to take advantage of. The MS. in question 
is a mere fragment, but it is calculated to 

Itohiatorical 

importance. thusiasm of a Palmontolo- 
gist — of an Owen or a Marsh — in his efforts 
to restore an animal and assign to it its pro- 
per place in the economy of the laws of 
evolution, when he luckily chances upon a 
fossil impression of its tooth or claws. From 
this point of view Easaratnakara, for such 
is the name of our MS., is of unconiTnon 
interest. It is a Tantra of the Mahayd- 
nist school and as such its invocations are 
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addressed to all the Buddhas and in one 
place there is a pointed reference to Prajfia- 
pdramM t (perfection of wisdom) appearing 
before Ndgarjuna in a dream and revealing 
to him chemicel knowledge.^ 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between ^Salivaliana and 
Ndg'd-rjuna, and Ratnaghosha and Md?i'(iavya.§ 
These last two names are held equally in 
veneration with N^gdrjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.^f The bringing 
together of these four dramatis persouce. 


* vftl'CTsr I opening invocation in the 

Sukhivati Vyuha : sJt sur; I also vi^fT. 

in A'rya Manju^rimiila 

Tantra.--Fic?e As. Res. XX, p. 612. 

f <3'^— The invocation in Va^rrachchhediki «TiTt Vi?Ta{<EiT 

J F«cZ<s Sans. Texts, p. 10, also Trans., p. 5. 

§ Vide Sans. Texts, pp. 12-14, also Trans., pp. 6-8. 

% Cf. Vol. i, p. 77. 


especially of the first two has a significaiico 
of its own. We have already seen that refer- 
ences to jS^agarjuna and his contemporary 
king ^41ivahana are only to be met with in 
ancient classical literature {vide ante xxii). 
It seems probable that Rasaratnakara was 
written at a time when the memory of these 
personages was still fragrant. J udging from 
internal evidences also we come to the con- 
cli'ision that it is one of the earliest works 
extant on the subject. In our attempt at 
throwing light on the text of Rasanz-ava, we 
had to quote several parallel passages from 
it,* and from a careful perusal of both we are 
of opinion that the latter is 
proSiSi ^of S the inspirer rather than the 
S^nteHeSuaraS^ borrower. Rasaratndkara, in 
short, seems to us to be a 
typical production representing the Mahaya- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th 
or 8th century A. D. as its latest date. 



. . xlii 

From the 5th to the 11th century A. D. the 
colleges in connection with the monasteries of 
Paialiputra, Manda, Vikramasila, Uda^^c?- 
para, etc., were the great seats of learning 
as the temples attached to the pyramids in 
ancient Egypt ; and alchemy was included 
in the curricula of stud ies.?^ 

The existence of a vast ancient Tantric 

Antiquity Oi Ai. literature with alchemy as a 
chemical Tantras. component part has now been 
placed beyond doubt, thanks to the searching 
examination of the Mahardj^’s collection of 
valuable MSS. of Nepal by the eminent 
scholars Bendall, H. P. ;5astri and S. Levi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 
jikdmata, written in Gupta character and 
copied about the sixth century A. D. This 

* Cf "Bj the side of the tower of king Asoka is built a 
Sawghdvasa, belonging to the great vehicle, very imposing 
and elegant. There is also a temple belonging to the little 

vehicle In the college attached to the temple one may 

see eminent Sx&ms.ms from every quarter of the globe.” — 
Beal’s "Fah-hian/’ ed, 1869, p, 105. 
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school, though itself very ancient, presup- 
poses the existence of other schools and we 
have distinct mention of the Maha- 
yana.s- We now learn that the gradual 
fusion” and amalgamation of jSivaite and Bud- 
dhist Tantras had begun even anterioi* to the 
sixth century. The Kubjika-tantra was evi- 
dently composed outside India proper, pro- 
bably in Nepal. The Goddess P^rvati en- 
courages her consort to proceed to the conti- 
nent for the spread of the tenets propounded 
by it. t In one place we come across a 
passage t in which S'iva himself speaks of 
p4rada (mercury) as his generative prin- 

* Catalogue of Palm-leaf and selected paper MSS. belong- 
ing to the Durbar Library, Nepal, by H. P. 5'astri (1906). 
Ixxviii, cf. seq, 

laiq^'SfT II 

J ^feci II 

I 

fclTSpfl ^WcIT: H 

For the passages cited here we are indebted to the indus- 
try and courtesy of Pandit H, P. Sastri, who has wended his 
way through the bulky MS. 


oiple and eulogises its efficacy when it has 
been killed six times.i^ ATe also find 
.allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the very technical 
terms in which Rasar?iava, Rasaratnakara 
and other typical works of the Tantric 
period abound, t 

It is now only necessary to wind up this 
chapter with an extract from 

te^S'part of Ma- the Work of an eminent Bud- 
iiayamst activity. reservation 

that the growing influence of Tantrism began 
as we have seen long before the 8th century. 

‘'The decline of Buddhism in India from the 
8th century downwards nearly coincides with the 


* Even at the present day mercury, which has been hilled 
six times in succession, each time with an equal weight of 
sulphur is reputed to be one of the most 

potent of remedies. 

t e.g. fw smut I 

'Cgfatt 5f5fT *T II 

For the the meaning of the word (Vedha) see this Vol. 


growing influence of Tantrism and sorcery, winch 
stand to each other in the relation of theory to 
practice. The development of Tantrism is a 
feature that Buddhism and Hinduism in their later 
phases have in common. The object of Hindu 
Tantrism is the acquisition of w^ealth, mundane 
enjoyments, rewards for moral actions, deliver- 
ance, by worshipping Durga, the >Sakti of ^iva— 
Prajila in the terminology of the Mahayana— 
through means of spells, muttered prayers, Samu- 
dhi, offerings, ete. Similarly the Buddhist Tan- 
tras purpose to teach the adepts how by a super- 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul- 
nerability, invisibility, alchemy ; or of a more spiri- 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achieving in this life the union with some 
divinity. There is an unmistakable aiSnity be- 
tween Tantrism on one side, and the system of 
Yoga and Kamma?5tMna on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting. 

“Taranatha informs us that Tantrism existed and 
was transmitted in an occult manner in the period 
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between Asanga and Dharmakirti, but that after 
Dharmakirti’s times the Anuttarayoga became 
more and more general and influential. Substan- 
tially his statement is certainly right. He adds 
that during the reign of the Pala dynasty, there 
were many masters of magic, Mantra-Vajracharyas, 
who, being possessed of various Siddhis, performed 
the most prodigious feats, 

“The kings of the Pala dynasty, whose sway over 
Gauc^a and the adjacent regions lasted from about 
A. D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
ma^Ila was a renowned centre of Tantrist learning. 

“The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
more so after the invasion of the country by the 
Muhammedana in A. D. 1200.. The monasteries 
of Uda‘n.(^apura and Yikramaslla were destroyed ; 
the monks were killed or fled to other countries. 
The learned iSfakyasrl went to Orissa, and after- 
wards to Tibet ; Ratnarakshita to Nepal ; Bud- 
dhamitra and others sought a refuge in S. India, 
whilst Saiigama-&ijnana with several of his fol- 
lowers betook themselves to Burma, Camboja, etc. 
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And thus the Law of Buddha became extinct in 
Magadha. 

“Many emigrants from Magadha rejoined their 
brethren in the South and founded colleges on a 
modest scale in Vijayanagara, Kaliiiga, and Koh- 
kan. The comparatively satisfactory condition of 
Buddhism in Dekkan about that time is attested by 
the rich donations to the monastery at Dambal.”* 

It will be noted that the monks of the 
monasteries of TJda'fidaplira and Vikramsila 
on their dispersion carried with them their 
learning and arts in the same manner of the 
Sp^ad ot ai- Byzantine Greeks on fteir 
ohemy. expulsion from Constantinople 

bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 
found hospitable asylums, t just as the Greek 
Philosophers did in the Florentine Eepublic 
under the Medicii. 

* Kern— Manual of Ind, Bud,, pp, 133—134;. 
t C/’.— '“The Deccan, which from the eleventh century was 
the refuge and centre of literary activity generally. In 
Hindustan it had been substantially arrested by the inroads 
and ravages of the Muhammadans, — Weber. Hist. Ind. 
lit. Pi 283, .• 
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Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 
for granted that the knowledge of chemistry 
such as we find reflected in the Tantras 
quoted by Madhava in Rasesvaradarsana*- 
was derived by intercourse with the Arabs, t 


* Vol. i, Intro. Ixxviii, et seq. 

t 'E,g> Bartli ; “In regard to alchemy, anyhovsr in which the 
Sittars are zealous adepts, they were disciples of the Arabians, 
although other 5ivaite8 had preceded them in the pursuit of the 
philosopher^e stone. Already, in his exposition of the different 
doctrines of the 5aivas, Siyana thought he ought to dedicate 
a special chapter to the Rasesvara-darsana or “system of 
mercury,” a strange amalgamation of Vedantism and al- 
chemy. The object contemplated in this system is the trans- 
mutation of the body into an incorruptible substance by 
means of rasapAnat i.6., the absorption into it of elixirs com- 
pounded principally of mercury and mica, that is to say, of 
the very essential qualities of ^xva and Gaurf, with whom 
the subject of the operation is thus at length identified. This 
species of transubstantiation constitutes the jivanmxOoii, or 
state of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formulae of the Veddnta are here only a sort 
of jargon, under which there lies hid a radically impiws 
doctrine j and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather consider- 
able literature, there is an infusion of Mohammedan ideas. 
......... The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
these parts ^ long before the Afghans, Turks, or Mongols, 
their coreligionists, came as conquerors.”— '“Eeligions of 
India,” ed. 1891, pp. 210-311. 



The attentiYe reader who has followed us 

In Tibet and tbe ^Ould UOt liaYe failed 

Deccan. notice that it was in the 

Universities of Nalenda, Uda^idapura and 
Yikramasila, in Central India and Magadha, 
precisely the regions which ^Yere cut off from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part was cultivated and from thence spread 
to Bhot ( Tibet ) and the regions lying to 
the south-east of it,?fe and South India.f 


See under colophons to Easahridaya and Easaaira 
respectively. 

f The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka I (A. D. 1354-1371) with Madhava 
as his prime Minister. Wilson says : — “The history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed to 
Muhamraedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a very modem 
period.” — As. Bes,, Vol. sx (1830), p. 1. See also Sewell's 
*‘A Forgotten Empire”— -(Vijayanagara). 


Cl-IArTEB XX- 

Having tliiis far prepared tlie ground for 
believing tliat alcliemy along with other cog- 
mtebrancheB of learning was the outcome 
of Indian intellectual activity, we shall lunv 
proceed to follow it up with its further de^m- 
lopmeut. At the outset it is, 

Fiirthov culdva- t 

iiorv of alchemy. hoWCVer, lieCeSSary to leuieui- 

bet- that on the decline of Bncldliism the 
vigorous impetus which its follotYcrs gave to 
literature and science was not lost to Indm. 
liay during and after the revival ofBrahmin- 
ism under the Gupta dynasty and its succes- 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustre 
as long as the Hindu nation exists. KdlhMsa 
and Bhavahhiiti, Brahma Gupta and Arya. 
bhaffa, Samkara and Kamdnuja arc names 
which may be regarded as the heritage uol 
of Tujlia alone but of the entire oivilined world. 
At the time of the Brahminio revival Bud- 
dhist works of acknowledged merit far from 



mioal Tanfcras ab- 
soi‘be<? into Hiddu 
Tantras. 


*Vol,i,p.76. 

t Speaking o£ a typical Buddhist production belonging 
to this category Burnouf I'observes : “Ce morceau est ex- 
cluaivement speeulatif, et il nous offire nne nouvelle preuve de 
i'alHance intirae que le systeme des Tantras a contractee avec 
la philosophie buddhique la plus elevee” (1. c. p. 543 ed. 
1844). 


being cast aside were liekl in veneration. ' 
Aniarasimlia in liis Lexicon' and Vagblia/a in 
liis Aslif,amgaliridaya « as also tlie pseudo- 
Vagbliata jk commence witli an invocation to 
Buddlia, will oil lias never shocked tlie toler- 
ant spirit oi; the Hindu. Oharaka and Su.s'rii- 
ta also bear distinct impress of Buddhist 
retouching. The Buddhist Trantras became 
likewise a part and parcel of Hindu religio- 
philosophical literature, t the suliject-inatter 
Buddhist abhe- of the former was incorporat- 
ed. into the latter, the names, 
of Tara, Brajil^paramiti and 
Buddha being simply changed into those of 
Barvati and ^Siva. In Basaratnakara itself 
we have distinct indications that it is an 
admixture of both. 


It sliould tliiis be understood tliat tlie 
works under review in tliis chapter are based 
upon their Buddhist counterparts ; in short, 
there is no disposition to ignore the debt of, 
obligation the authors are under to Nagar- 
juna, Eatnaghosha, Ma/Ai?avya and others. 

In the inteodiiction to the first volume we 
stated ; ‘‘It is to be regretted that the seve- 
ral works cpioted by Madhava [on the science 
of mercury ] Easar??ava alone 

Rasalindaya, SUlwived tO OlU’- 

days” ( 1. c. Ixxxiii ). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of KasahrMaya. 
by Grovindabhagavat from difterent quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
^ ‘ancient, ’Vcwe think we should not err on the 
wrong side if we place the author some three 

* Cf. Yol l. Intro. Ixxs. 

The qualifying epithet ¥f3ia[f|[ is only applied to venerable- 
.ffiishis of old. 



centurieei before liis time. If our surmise be 
correct, be should liave lived about eleventli 
century A. D. Tlie only personal allusion 
w^liicli the author lias condescended to offer 
for the edification of posterity is that he 
wrote his book at the req^uest of the king of 
the Kirataland, the region adjoining 

modern Bhotan. Portions of this remarkable 
treatise after a careful collation of the MSS. 
have been reproduced in the proper place. 
The worm-eaten fragmentary MS. produced 
from Benares is 386 years old. Internal evi- 
dence equally goes to establish the antiquity 
of this work. The author was evidently a 
Buddhist as we learn from the colophon to the 
Benares MS. {vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Hepal MS. This important omission 
is easily accounted for. It is the .reluctance 
of the latter day Hindus to acknowledge 
their obligations to a Buddhist author. 

Rasarjiava which has been noticed at length, 
in the first volume and to which was assigned 
the l2th century A. D., as also Rasaratna- 



samucliehaya ( iStli to l4tli eentvivy ), neeti 
not further arrest our attention. 

The presentation of the various treatises of 
the Tantric and iatro-chemical periods under 
discussion in their exact chronological se- 
quence is not an easy task ; in the absence oi. 
more definite information, we are afraid, we 
shall now and then have to hazard a con- 
jecture. 

The introductory lines of Books viii and 
ix of Easaratnasmuchchaya, in which 
Somadeva is mentioned as the author of the 
descriptive part, led us to suspect that they 
are merely reproductions from '‘a standard 
work on the subject by Somadeva, no longer 
extant.’’* Our surmise has proved to be 
R«.»<iraohu.ia- paHially correct. We have 
mnni, ].)een able to recover 

the supposed lost work. A transcript of a 
MS. of Easendrachiidamaid by Somadeva, 
preserved in the Library of the Deccan 
College, Poona, reveals to us the fact that 


practically all tlie important portions ui tliis 
book have been woven into the text of 
Rasaratnasainucbcliaya ; and tliis gives ns 
an additional opportunity of collating many 
doubtful passages in both. But tbe present 
work itself does not lay claim to originality. 
It makes a candid admission that it culls all 
its materials from pre-existing chemical 
treatises.^s'^ It further puts forward the alche- 
mist Nandi as the inventor of the process of 
sublimation and of the Koshi//i apparatus 
(Vol. i, pp. 69 and 89).t Nagarjuna, DmdU 
/Sambhii and the sage Brahmajyuti are also 
spoken of as sources of his inspiration. "We 
get very little inkling into the personal his- 
tory of Somadeva, except that he rvas the 
ruler of a city named Karavalabhairava. The 
fact that R. R. S. lays Rasendraohudamaui 
so amply under contribution would suggest 
that the latter had become somewhat rare 



or that its contents had been -vvelLiiigh for- 
gotten ■when the former "was compiled. Its 
date may therefore be put doAvn between the 
12th and l3th centuries A. D. 

Another important work of this period is 
Easaprakasa-sudhakara by Ya,s’odhara, Tlie 
author of E. E. S. in the opening lines 
mentions the names of 27 alchemists to whom 
he is beholden, among which occurs that of 
Yasodhana. We have little doubt that the 
correct reading is Yasodhara. 
We now find that there is very 
little original matter in E. E. S., it being 
made up of citations from Eastoava and 
the works of Somadeva and Yasodhara. We 
should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon E. E. S. for 'fits methodical and scien- 
tific arrangements of the subject-matter, 
which would do credit to any modern work.”^ 
Its author has never laid, claims to originaliW, 
but, on the contrary, has freely acknowledged 
the sources he drew upon. The student of 


Basapr.-ifcdsa- 

SHclhakara. 


Hindu chemistry, however, like a weary hut 
devout pilgrim, must wind his way throngli 
intricate and thorny paths and feel ineffable 
joy at being able to approach the original 
fountain imdehled. It now transpires that 
the credit for the accurate observations on the 
metallurgy of zinc (Vol. i., pp. 88 & 156) 
really belongs to Ya/?odhara. While the author 
of B. R. S. always scrupulously admits that 
his "Work is a mere compilation, Yasodhara, 
on the other hand, is anxious to let the world 
know that the processes he describes have 
been verified by experiments performed W'ith 
his own hands.^ii Among the authorities he 
cites are Hdg^rjuna, Devisastra (probably 
Basdr?iava), Nandi, Somadeva, Svachohhanda- 
bhairava and Manthanabhairava. As Yaso- 
dhara cpiotes Somadeva, he must have been 
posterior to the latter by at least a hundred 

* Of. ST ffW SjTXm' 51 i 

5®^^st lf(f II 

»r5lT I 


years and lie should therefore be placed in 

the l3th century A. D. 

Pvasakalpa likeAvise seems to belong to this 
period. It is in the shape of 
RaRakaipa. Tantra, but curiously enough 

it is not much troubled with consistency. In 
the opening salutation ^Siva, “the king of 
mercurial lore'* and his consort Ghai^dika aie 
rcYerentially bowed to— a procedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter ( ) claims the work to be a 

part and parcel of Rudray^mala Tantra; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Rasa- 
hr/daya, Svaehchhandabhairava and othei 
adepts.! Towards the end the author najB 
“The processes described have all been 
verified by me and not borrowed at second- 
hand from my teachers.” Needless to add 
here that the God /Siva would not have 

^ We are using a copy of the MS. preserved in the Eunhir 
Library, Kamir. The readings are on the rrhole accurate. 



been at pains in justifying tlie necessity of 
bis production with such a timorous apoL 
ogy. Frvun internal evidence it is abun- 
dantly clear tliat it could not have betui 
composed earlier tlian tlie l3tli century A.D. 


Basar a j alakshnn . 


As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “killing” them with the 
agency of vaidous apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral preparations, he has been able 
to condense much important information 
within the narrow compass of a few short 
chapters. 


Easarajalakshmi also deserves some pro- 
minence here not because of its intrinsic 
worth but because of the re- 
ferences to previous Tantras 
and alchemists, amongst which are Rasar- 
'/mva, KakachaHdi.9vara, Nagarjuna, Vyadi, 
Svachchhanda, Damodara, Vasudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works such 


as Oliaraka, Siisruta, H^rita and Vagbliak, to 
which our author is equally indebted Prom 
the colophon to the MS. procured from 
Benares we learn that the author Vislniudeva 
was Court Physician to king Bukka.t If 
this statement be accepted — and prime, facie 
there is no reason to question it — this trea- 
tise must have been compiled in the latter 
part of the l4th century. Internal evidence 
equally supports this date. 

Sit Vide Sanskrit Texts, pp. 80-81, 

t Vide ante,, footnote^ xlix. 


„ GHArT]?li III. 

('. 1350 A. D. 

We now proceed to examine the contents 
of another series of works belonging also to 
the latro-Chemical period ; the one charac- 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica portion. These may be taken to date 
from the middle of the l4th century A. D. 

Kasanakshatram^lika by Mathanasiwha;^ 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult p. 22. 
The date given by the copyist of the MS. is 
Sa???-vat 155/ i.e. 1500 A. D. The work 
itself is therefore older. 

Easaratnd,kara by Siddha ISTityandtha, son 
ofParvati, comes under this 
category.* The aothor gives 
the sources of his informa- 
tion and explains the object of his compila- 

* Two editions of this somewhat voluminous work have 
been published— one by Ganesa Chandra Chose (Calcutta), 
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tion in tlie following words : “Wliatever lias 
been revealed by /Siva in Kasar;/-ava under 
tbe preparations of mercury ; tlie Dipika 
of Basania7?'igala on mercury ; all tliat lias 
lieen said by Nag^iiiina for tbe benefit of 
people afflicted witli diseases, as also by 
Biddba Cbarpaii, by Vagblia^a and Su- 
.sriita, — all these and many other treatises on 
mercury and minerals being consulted, 1 
liave, after rejecting the drugs and medica- 
ments wliicli have become rare and difficult 
to prijcure, put together [in my work] the 
essential features thereof. * » All 

that I have learned from my teachers and 
have been in a position to subject to practical 
tests has been incorporated into my work for 
the benefit of mankind.” In addition to the 
authorities cited above Nityanatha quotes 
from Cliakrapawi and Easendrachfid-araa/d 
{anteliv). 

the other at the '‘Veukateavara Press” (Bombay). We have 
compared the readings of these two editions with the MS, 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly well. 
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.Ra.senilracliintaina?!i-i will next claim our 
attention. We have before 
'If! the printed copy, edited by 
Umesa Chandra Hena Gupta, 
late librarian, Sanskrit College, Calcutta, in 
wliich the text lias been adopted, as the 
editor informs ns in the preface, after colla- 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Eiinbir Library, Xasmir. 
All these agree in the main, but there happen 
to be certain omissions and additions, which 
form an interesting chapter in the history of 
interpolations in the literature of this descrip- 
tion. To begin with : there is a dispute over 
its very authorship. Some MSS. ascribe it 
to D/m7id7mkanatha, disciple of Kalan^tlia, 
others to Ramacliandra. After the custom- 
ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and KdiSmir exemplars. In 
those the author is made to justify his raison 
d’etre for undertaking his task in these words : 


•‘1 sliall give publicity only to such processes 
as T have been able to verify by my own ex- 
periments.” Such protestations have already 
been noticed more than once.?& In another 
place we have : “Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi- 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
long extract from ]^asaraava and is in fact 
conspicuous by its absence in the Benares and 
Kasmir MSS.t For the second time we 
find calomel designated as Rasakarpiira (lit. 
camphor of mercury ; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 

* Such pretentions put forth on behalf of the author, 
especially in the first person singular, lead one to suspect that 
they are later interpolations. In the Arabian alchemy Geber 
is often made to declare to the same effect : e. g. ‘‘J’ai 
experiments moimeme tout ce que je rapporte.’^ — Berthelot, 
‘‘La Chimie au moyen A'ge,” t, 1, p. 338. The well known 
egoistic couplet in Susruta, Ch. i, 
is generally regarded as an interpolation. 

t The extract commences with 
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works, e. g. Rasdirjiava ; but it is described 
there as the white “ash” of mercury (sveta- 
bliasma). The recipe for calomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares and Kasinir 
MSS. and it is altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus- 
picion that it has been foisted into the origi- 
nal composition. The author refers to Rasar- 
'/?ava, Ndg^rjuna, Govinda, Nityandtha, Sid- 
dha Lakshmisvara, Trivikramabhaiia and 
Ohakrapam. There is a lengthy colophon 
but no direct information can be derived from 
it as to the age of the author. 

Rasasdra : It is a comprehensive but 
purely chemical work dealing with 18 opera- 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, hov^ever, overlap each other. There 
does not seem to be any justification for coin- 
ing a multiplicity of technical jargons to 
connote each of these. But prolixity was 
never regarded in the light of a vice by the 
E 



* Vide “Birth of Chemistry” 
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alcliemical Avriters of tlie middle ages either 
in India or in Europe. The contentvS of 
llasasara often remind us of a poem on 
alchemy by G-eorge Eipley, canon of Brid, 
lington in Yorkshire (b. about 1460), of 
Avliicli Rodwell says 

“But we cannot point to a new fact which ^ be 
elucidated. He divided all chemical operations 
into twelve processes -calcination, dissolution, 
separation, conjunction, putrefaction, congelation, 
cibation, sublimation, fermentation, exaltation, 
multiplication and projection. Several MS. copies 
of his poem exist in the British Museum, bound up 
with copies of the Avorks of Roger Bacon and 
earlier writers. Here is a specimen of his rugged 
rhymes : — 

The first chapter shall be of natural Galcmat’hon-^ 
The second of Byssohition, secret and phylo- 
sophycall j 

The third of our elementall Separation ; 

The fourth of Gonjnnction matrimoniall j 
The fyfth of Putrefaction then followe shall i 
Of Congelation AUyficative shall be the Sixt, 
Then of Cyhation^ the seventh shall follow 
next.”* 
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The author, Govinddchavya, a ticvovit 
Ilindn, begins with his adoration of /S'iva and 
Vishau and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard works on the subject and the 
c<jntri])utions of the adepts. We have every 
reason to be thankful to him for tlie many 
liints he throws on the soiu’ces of his infor- 
mation. Of surpassing interest is his decla- 
ration that for a knowledge of certain pro- 
cesses he is indebted to the Buddhists of 
Tibet.'^ This must be taken to mean that 
the cultivation of alchemy had become neg- 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during the time of our author to Tibet- ’ 
Confirmatory evidence to this effect is equally 

Towards the close of his work the author again acknowledges 
las obligation to the Buddhists. 

'SfTwtT \ 

We have in our possession five transcripts of the MSS. 
of Easasdra procured from the Libraries of KAsmir, Tanjore* 
Uiwar, Madras and the Temple of the Goddess Kalf, at 
Eamna^, near Dacca, Bengal. 


Ixviii 


furnished in the colophon to Easahr'idaya 
(trans. p. 12). During the decadence of 
Buddhism and the corresponding ascendancy 
of Brahminism in Bengal, say about the 
lltli to l3th centuries A. D,, this branch of 
science also found a safe retreat in the land 
of the Kiratas as we ha^e already seen. 
Burnell, under the influence of his precon- 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks : “By BauddJias he ( the author ) 
probably means the Muhammedans ( of. the 
vernacular Malaydlam use of the word), 
though studies of this nature were much pur- 
sued by the later Buddhists. 

Some idea of, the date of Easasdra may 
be formed from the fact that there is mention 
of opium in it. But our author was evidently 
quite in the dark as to its origin ; for, says 
he : “There are 4 different kinds of poisonous 

* Catalogue of the Tanjore Jb'alace MSS. pt. 1, p. 70. 
Burnell draws his conclusions from the reference to Buddhists 
in the colophon ; but we have quoted above another passage 
in which distinct mention is naade of the Bnddhists of Tibet. 
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sea-iisli, and it is from tlieir foam that 4 diff- 
erent kinds of opium are derived, namely, 
white, red, black and yellow ; while others 
maintain that it is derived from tlie foam of 
the snake and it is very properly used for 
chemical operation,”^ e. g ., — killing and 
fixation of mercury. From tlie context 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this work in the iStli century A, D. 

3T7^’B‘ 1 

The Sanskrit word for opium, “ahiphana,” lit., foam e£ 
the snake, is of modern date. It is generally held that this 
word has been Sanskritised from the Arabic “aphiyun.” 

These indentical distichs also occur in the commentary on 
.S^rngadhara by A'i/iamalla with the additional line, gpTai: 
(?3M3r:) namely, it is the milky juice of poppy ; 

proving that during the time of the latter its real origin was 
known, at the same time its supposed origin was not dis- 
believed. 


/Sarngadhara-samgralm — a compilation 
>S'togadbara : its peculiarity is that it is based 
upon the A'yurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi» 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur any mention of zinc. Later on, 
9 metals are named including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in the 
proper place. 

The date of jSdrhgadhara can be ascer- 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
dhati, a Amiuminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his AA’ork in samvat 1420 
or A. L. 1363. , The name of the author’s 
father is D^modara and that of the ' grand- 
father Rdighavadeva. The latter was highly 
considered by Pajd Hammira, the Chauhan.t. 

* After the sack of Chitor by Alla-ud-din in A. D. 1303, 
Mewar was occupied by the garrisons of Delhi. Hammira 



There is a big commentary on this work by 
AVi(/iamalla, whose ancestors settled in the 
city founded by Hammira.^Sf 

Rasendrasai’asamgraha : The author, 

G-opalakrish7ia, begins by admitting that his 
treatise is a mere compilation based upon 
many Tanti*as, though he mentions by name 
only two, namely, Rasamahjari and Chan- 
drika. Special stress is laid on the therapeu- 


recovered his ancestral throne and during his prosperous rule 
of sixtyfoui years (1301-1366) and that of his successors arts 
and literature found liberal patrons (vide Tod’s “Annals of 
R^jastan”). The court of Hammira attracted another distin- 
guished physician named Saugata Smba, as vre gather from the 
colophon to a noted recip6, 

tjgT JTWTsHgicfr 

* A'd/iamalla gives an account of his family. His Grand- 
father was one Chakrapdai, not to be confounded with the 
celebrated medical author of Bengal (Vol. i, Intro, liv) and he 
himself was attached to the court of a ruler named, Jaitrasijwha, 
whose capital Hdstfkantapuri was situated on the river 
Charmajivati, We reproduce in the next page the text which 
is somewhat corrupt from the copy preserved in the Library of 
the Sanskrit College, Benares. 
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tic efficacy of mineral preparations.^- Like 
Rasendracliint4ma?z.i it assigns a minor place 
to the ancient Ayurvedic method of treat- 
ment by kashdyayoga, i. e., by herbs and 
simples ; as far as the knowledge of chemi- 
cal processes goes, it must be held inferioi* 
to the former. Numerous medicinal recipds 

^ 

■* * * * * * *. 

ir^«»rer ffti i 

* * * * » * * 

* * ItsjTsut (.?) i 

¥r#^T5fr3lt g’u gTfsfcir 

qfmr I 

ii 

ci’^it ^ H^Tfar^ i 

flfgt ^f%cfT5?r: R’Hfcr^T II 

* For a descriptiou of some of these vide “Journal des 
Savants," April, 1898, 
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agree ‘word for word with those in Easendra- 
chint^ma?w, which only proves that both have 
drawn on a common stock. There is no 
question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period, Abhayananda G-upta in 
the preface to his edition says ; — “There is a 
tradition to the effect that Gopdla Kaviblni- 
shavia of Dakslii7?.a Vahga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.” Again. “Its com- 
mentator, Eamasena Kavindramaai (author 
of Arthabodhika) was court physician to 
ISTawdb Jaffer AliKhanof Bengal (Mir Jaffer) 
some 200 years ago.” Eamasena himself 
quotes from 3 commentaries of this book; 
hence it was recognised as of some degree 
of importance at that time and must have 
been composed long before. This work is 
very popular in Bengal and is a vade mecum 
of the local Kavirajas. 

Easendrakalpadruma is another work of 
this period. It deals chiefly with mineral 
preparations and is a mere compilation fi-om 
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Bas^rnava, Rasamangala, Ratnakara, Rasa- 
mrita and Rasaratnasamiiclicliaja ; tlie nn. 
merons citations with which it is replete are 
of some nse in correcting many doubtful read- 
ings in these latter. Our MS. is incomplete,, 
the first few couplets and the sequel being 
lost ; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library, 
MSS.j pt. 1, p. 321. 

D hat lira tnamali : This epitome is devot- 
ed exclusively to short processes of hillwg 
metals and minerals. Six metals are recog- 
nised at the outset, namely, gold, silver, cop- 
per, lead, tin and iron as in the ancient works; 
but strange to say later on ]ihar‘para>^‘ which 
is the mineral calamine, is taken as synony. 
mous with jasada or zinc. Yv"e have before 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the 
latter we learn that the author is one Beva- 
datta of G-ujar^ta, but in the Benares exemplar 


* Vol. i. p. 158. 
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this portion has been coolly tampered with, so 
that this poor compilation may be palmed 
off as an integral part of a Sa7?2-hita oF 
the A.svinikuinaras, the divine physicians, and 
thus entitled to the respect due to revelation. 
This work cannot be placed earlier than in the 
I4th century. Here we have a serious side- 
light into the history of literary forgeries. 



Chaptek IV. 

MODERN PERIOD. 

1500—1600 A. D. 

We have now arrived at what may ]>e 
termed the modern period in Hindu chemis- 
try and materia raedica. The characteristic 
of this period is that over and above opium, 
we have some other foreign drugs incorpo- 
rated into the materia medica. By the 
beginning of the l6th century A. D. the 
Portuguese had fairly established themselves 
at G-oa and some other parts of India, and 
as a result of intercourse with them, that 
dreadful scourge — the venereal disease- — had 
made its appearance. Sanskrit medical 
treatises from the Ohara ka and Susruta down- 
wards and ending with /S'arngadhara are silent 
about this malady though they give fairly 


* The political influence of the Portuguese as early as 1533 
A. D. is evident from the fact that Sultan Bahadur, king of 
Gujardta, entered into a treaty with them and through their 
assistance raised a force of 6,030 Abyssinians— “Memoirs of 
Humayun". 
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accurate descriptions of diseases of the geni- 
tal organs But syphilis had now 

to be reckoned with and a new name had to 
be coined for it. Accordingly we find Easa- 
pradipa, one of the standard works of this 
period given to Tantric method of treatment, 
prescribing calomel and chobchiui (China 
root, Smilax China, Linn) for what is now 
termed for the first time Pliirangaroga or the 
disease of the Portuguese. According to 
Fluckiger and Hanbury “the use of this 
drug as a remedy for syphilis was made 
known to the Portuguese at Groa by Chinese 
traders about A. D. 1535.” Thus from an 
independent source we can arrive at the 
approximate date of Easapradipa. This 
work also gives us a detailed process for the 
preparation of mineral acids by distillation 
which is here termed samkhadiAvaka (lit. 
a solvent for conch shells) and is described 
as “endowed with the property of dissolving 
metals.” It is thus evident that the use of 
mineral acids as a solvent for metals was 
unknown in India before this time.s^ A very 


* Vide Note on mineral acids, vol. i. p. 186. 


Ixxviii 


noteworthy circumstance in connection with 
this is that the Bh^vaprakasa, AYhich is pos- 
terior to Basapraclipa, is silent about sani- 
khadravakajWhich had come to he prescribed 
by this time as a favorite remedy for indiges- 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc. — ( cf. 
vol. i, p. 130). In the Bhavaprakd-s’a among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences fi*om argumentum ex silentvio. 

Basakaumudi is another compilation be- 
longing to this period and as far as its con- 
tents go it is comparable to Rasapradipa in 
many respects ; both opium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named Madhava. Curiously enough lie is 
often confounded with the celebrated Madha- 
vakara, the author of the Nidanasamgraha, 
who preceded the former by some 8 or 9 
hundred years. 
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The next work which should now claim 
oiu* attention is the well known Bhavapra- 
kasa of Bhavamisra. It is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as sucli ample citations are given from the 
Oharaka, Susrutaj Vhgbha^a, Harita, Vr/nda 
and Chakrapd?ii. But the Tantric remedies 
could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations ; but 
these have been borrowed chiedy from Rasa- 
pradipa, RasendrachintamaMi, Barngadhara 
and other standai*d works. Bhavamisra has 
been scrupulously candid in; his acknowledg- 
ments to the various authorities quoted by 
him. Phirangaroga is mentioned as also its 
treatment with the help of calomel and chob^ 
chini. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro- 
vinces and it is not to be wondered at that 
Mussulman influence is discernible in his book. 

We conclude our survey of this period 
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with the notice of a remarkable production 
entitled Dhatukriy^ or “operations with me- 
tals” ; it is in the shape of a dialogue be- 
tween 8xv3. and parvati; in short, it pretends 
to be a part and parcel of the B>udrayamala 
Tantra.# The work cannot be placed earlier 
than in the l 6 tli century A.D., as it contains 
reference to the country of the Phimngas 
and to Bdraa, the Arabic name for Constan- 
titxople. For the first time we come across 
the yery appropriate term dahajala (lit. burn- 
ing water) coined to denote sulphuric acid. 
The information about the metals is of very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently cosiders it a pious 
fraud to make such statements as follow 
emanate from the mouth of ^iva himself : 

‘‘By ?xBing coins made of imitation gold one 
can carry on exchange . . , and Linis enrich 

oneself.'’ 

* We h&ve In hand transcripts of two MSS.— one from 
the Library 0? the iBIaharajd of Ulwar, the other named 
somewhat OilTerently, Dhdtumanjari, from Benares. They 
agree very closely. 


The curious reader who is referred to the 
translations of the selected portions of the 
text given elsewhere will not fail to recollect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu- 
merous recipes for “augmenting gold.” ^ 
Praiidulent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes ( c/. 
extracts from Ras^raava, Vol. i, p. 74 ). 

Arkaprakasa or a treatise on the prepara- 
tion of medicinal tinctures and essences 
should also find a place here ; t its authorship 
is ascribed to Rdva?ta, the mythical king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, mercury, 
treated with S^amkhadiAvaka, is prescribed 
as the remedy for “Phirangaroga” (syphilis). 

* Bertbelot : “Collectioa des Alohimistes grecs" ( trad. 

p. 287 ). “La Chimie au Moyen Age,” T. i. p. 31, 
t There is a Calcutta edition published by Gane^a Chandra 
Gbosha ; we have compared it with a MS. procured from 
the Sanskrit College, Benares. They agree remarkably 
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Opium also is proscribed ; while the term 
yasacla is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom- 
mended. Mahommedan influence is distincth^ 
discernible in this hybrid production, iho 
very title of the book is no doubt Sanskritised 
from the Persian arralc (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasamanjari by 
Sdlin^tha, of Rasaraiijana, of Gandhaka- 
kalpa (a Tantra), of Rasariiava ( quite dis- 
tinct from the standard work bearing the 
same title), of Rasaratndkara (altogether diff- 
erent from that of T^ityandtha) and several 
others. As all of these repeat acl nauseam 
the processes already described, we refrain 
from examining their contents here. 


Cjial’Tkr V. 


TNDIG-ENOUft OEIG-IN OF INDlAISr 
ALCHEMY. 

The reader who has been able to follow us 
throughout with patience will not have been 
slow to recognise that alcliemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activity — the out- 
come of purely indigenous traits — which lias 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasamuch- 
chaya.* But the term Mlechcliha used there 
is a generic one applied indiscriminately to 

* Vol. i, Sans , texts, p. 5G ; a vari- 
ant in the Poona edition has which must he 

rejected as both the Benares and K&^mir MSS. accept the 
former. ■■ 





tlie iSakaSjtiie Yavanas (Greeks or Bactriaiis), 
tlie Cliln^s (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli- 
gations to the Yavanas ; Vardhaniihira for 
instance expresses his admiration for the pro. 
ficienoy of the latter in the field of astro- 
nomy and would gladly learn at their feet.* 

In the Mahabhtota again we find the ser- 
vices of the Tavana architect, Puroehana, 
requisitioned. We have not, however, come 
across a single passage, which may he con- 
strued into implying a hint to alchemists in 
the West. That the term Mlechchha in. 
R.E.S. really refers to the Kirttas is evident 
from the colophon to Rasahridaya. i 

Those scholars who have hitherto ^ main- 
tained that Indian alchemy is of exotic oti- 
gin, have, we are afraid, done so on a ptitu i 

+ Sans, terfs, p. 39 ; there the four castes (ra^W) a. 
dislmetly nrentiened and the kMtas evidently .nclndr 
imder the Mlechchhas. 
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grounds. Indeed the frame of mind which 
tliej have brought to bear upon thjs subject 
is not calculated to lead to a judicial and dis- 
passionate verdict. The, fact that the Hindus 
are inde])ted t(.) the G-reeks for substantial 
improvements in their astronomy is too often 
uT'ged whenever it is necessary to support 
such a view.^i^ There is, however, very little 
affinity in the mode of growth of alchemy 
in India and of its congener in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva- 

# “It was, however, Greek infiaence that first infused 

a real life into Indian astronomy. This occupies a much 
more important position in relation to it than has hitherto 
been supposed . and the fact that this is so, eo ipso implies 
that Greek influence affected other brances of literature as 
well, even though we may be unable at present directly to 
trace it elsewhere.” Weber : Hist. Indian, Lit. ed. 1892, 
IK 251. In justice to Weber, however, we should quote here 
his views on the independent origin of Hindu medicine ; 
namely, “the weights and measures to be used by the phy- 
sician are expressly enjoined to be either those employed in 
Magadha or those current in Kalinga ; whence we may 
fairly presume that it was in those eastern provinces, which 
never come into close contact with the Greeks, that medicine 
received its special cultivation.”— p, 269, 
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Teclas omvanls to the later Tantras accoi'clhi^ 
to tho laws of eTolntion without any breach 
of continuity. 

One of the incr<t favciivite doctrines of the 
neo-Platonists was tlmt the metals were 
engendered in the womb of the earth under 
the influence of the planets. According 
to Olympiodoriis . (5th century A. 13.) lead 
is begotten by Saturn, “electrum v by 
Jupiter, iron by Mars, copper by Venus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, t How, such a fascinating astro- 
logical belief was pre-eminently calculated to 
appeal to the Hindu instinct, especially as. 
there was a “commercial and lively intellec- 
tual intercourse,” to quote IVeber s on n 
words, betAA''een Alexandria and the Weso 
Coast of India. VarMiamihira s Vrihatsa97?>- 

V An alioyVh goidAiid silver was known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jnpiter, and mercury to Hermes. 

t The influence of the astral bodies on the production of 
the metals can be traced to Proclus’ commentary ^ on tbe 
Timseus.— Berthelot : ‘♦Les origines de I’Alchimie p. 49 ; 
also Coll. des. Alch. Grecs. trad. p. 100. 
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liita, if any tiling, is a repertory of astrologf*- 
cal notions. In vain do we look even there 
for any such chance and solitary reference.?!^ 
The alchemical literature of India is equally 
silent about it, t True it is there are two 
metals which are often designated as the sun 
and the moon respective^, namely copper 


* Chapter xvi of this work treats of “countries, people 
and things belonging to the domain of each planet,” Among 
sundry other things “the Sun is the lord of gold and fire.” 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, Rdhu and 
Ketu ; but nowhere is there any connection between the 
planets and the metals. Vide Kern’s trans., pp. 97 — 101. 

t The mythical origin of some metals is given in the Pura- 
ms ; but no reference to the astral bodies is to be found. 
Thus silver originated from the tears of the God ^iva, copper 
from the semen of the God Kdrtikeya, lead from the semen 
of the Snake God Vdsuki, iron from the different parts of the 
body of the demons called Lomilas ; and gold from the 
semen of the God of fire. Some vague and remote con- 
nection only can be established between this sort of nomen- 
clature and that of the old Greco-Egyptiau alchemists. 
According to the latter mercury is sometimes dasignated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of 5iva ( ). “Intro, a I’elude de la chimie des 

anciens,” p. 11. 
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.and silver.^iJ But this has nothing to do 
with the planetary generation ot“ these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising snn and 
the pale white lustre of the moon are com- 
parable to the colour of copper and silver 
respectively. 

The old G-reek writers repeatedly refer to 
the mystic relationship between the seven 
planets and the seven metals. In the Sans- 
krit literature, however, beginning wdth the 
Su-sTiita and coming onwards to Easaratna- 
samuchchaya, we invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as “arti- 
ficially made.” t It is only in the S4rnga- 
dliara and other later works that we find 
seven metals enumerated ; | but this authoi* 

* vfw, and otLei- synonyms are as a rule applied to 
- copper but rarely to gold. 

+ VMe ¥qL i, pp. 48, 72 and 127. 

+ ( ^TSC ) brass being taken as the aditional metal 5 asiiur 
■was evidently unknown to Sdrngadhara. 

1 
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is guilty of a curious inconsistency, since in a 
subsequent part of bis book be ackbs two more 
to tbe list and quietly lays down that there 
a.i*e nine metals, 'wMch derive their names 
from the nine ‘planets.^ This may be read, 
as a sort of vague and indistinct connection 
between tbe metals and tbe astral bodies. 

The Arabs who adepted many of the 
Grreek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 

* “Kdwisya*' (bell-mefcaij and “Vwfctaloha” or ‘'Vat- 
taloha” ( i. p. 114 ) make up the number. Rihu 

and Ketu are the two mythical planets ; they are in reality 
the ascending and descending nodes in the ecliptic. Edhu is 
supposed to cause the eclipse of the sun and the moon by 
swallowing it up. 

Sdrhgadhara stops here, but his prolix commentator, k'dh.- 
malla supplies the deficiency by making copper stand for 
the Sun, silver for the Moon, brass for the Mars, iron for 
Saturn, gold for Jupiter, tin for Venus, lead for Mer- 
cury and bell-metal and vartaloha for Eahu and Ketu 
respectively. 

It will also be noticed that lead is here represented by Mer- 
cury ; but in the Hindu alchemy mercury always stands as 
the visible manifestation of the God ^iva, it being generated 
from his semen, hence the name given to it. 



and the Jews that a knowledge of the Greek 
sciences including alchemy Mtered to the 
European nations during the middle ages.^^ 
We have already seen that Rajputcina had 
been overrun and even occupied for a hiici 
period by the Mussulman conquerors shortly 
before the time of Sarngadhara and it is 
reasonable to suppose that he had gleanec 
some astrological notions from that quarter. 

We now advert for a moment to the mam 
question of the connection of the com- 
paratively modern and scientific phase cfi 
Hindu astronomy with the science oi A ex 
andria. Although it is admitted by a 
those who are entitled to speak with autho- 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system, many points have yet o 
be cleared up. Professor TO tn^y 


* “C’est par Tintermadiaire des eerits arabes et hbbreirx 
OM la plupart dsa connatssances soientiEques das Grecs an 
LthdmLquea, en aatronomia, en phpiqna et en 

ontetStransmiesa anmoyandge occidental i es emts te . 
proprement dite tfayant gnto connne teectement avan. 

la Eenaiesaneo."-'‘Ia ebimie an Mojen Age." T. >. p. 22'.. 


carefully studied tlie subject is stmck •with 
the circumstance that the Siliyya and ether 
Siddliantas boar resemblance to the system of 
Hipparchus rather than that in the 8yn- 
taxise’if In other ’words the transmittance of 
astronomical knowledge must have taken 
place before the time of Ptolemy. 'Now the 
period of lively intercourse is precisely that 
covered by the age of Ptolemy and that of 
his followers, and yet the Indian astrono- 
mers seem to be unaware of his teachings, t 

Intro, to “Si'iryyasiddhdnta**. We find from .Ptolemy 
that the observations of Hipparchus extended from B. C. 162 
to B. C. 12^'. Ptolemy flourished at Alexandria in the second 
century A. D.. under the reigns of Adrian and Marcus 
Aurelius. 

This was also pointed out long ago by Coiebrooke, e, g. 
“The whole cluster of astronomers mentioned hy Brahma 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy.” — Essays, 
pp. 411 — 412. 

f A'ryahha^^a composed his treatise “Laghvdryabhaifl- 
yam,” iu 496 A. D., and Varahamihira his “Pawchasid- 
dhdntika’* about 560 A. D. But these astronomers borrowed 
from the much older treatise entitled “Eomakasiddhdnta’ 
ascribed to Grisena, and Pauli sasiddhanta {vide Thibaut 
Intro, to Pauchasidhdutikd, xxvii«—xxxvi). 



3 mystery has never been elucidated ; 
ibaut’s arguments are ingenious, but, 
afraid, by no means convincing.?iJ 
in the purely mathematical sciences 
adus far excelled the Greeks ot the 
idrian school. Ah’yabhaf;ia s knov- 
)f algebra was superioi’ to that of 
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or indulge in dogmatic assertions.?if 


* One Tvho approaches this subject should divest himself 
of prepossessions or the "bias of patriotism” as Herbert 
Spencer puts it. A very agreeable feature in this contro- 
versy is that those who are most competent to speak with 
authority are extremely modest, nay diffident Tin giving ex- 
pression to their views. Woepcke in his masterly memoir 
“on the propagation of the Indian numeral symbols" 
says : — “La solution parfaite de ces problems ne resulterait 
que d’une connaissanee tellement complete des eveneraents 
et de leurs phases, qu’il faut ^ peu pres renoncer a jamais 
I’obtenir. D’un autre cote, remplir les vides par des hypo- 
theses arbitraires au preconcues serait livrer Tbistoire des 
sciences eux hasards et au dogmatisme des inspirations indi- 
viduelles." “Journal Asiatique” (1863), 

Lassen whose modesty is only equalled by his profound 
scholarship observes : — Es ware sehr wiinsohenswertb, dafs 
ein mit der gehorigen kenntnifs der Sanskritsprache aus- 
geriisteter Kenner der Mathematik und Astronomie es 
untemahme, aus diesen vorhandenen Hiilfsmitfceln die 
Lixcken unserer Kenntnifs , auf diesem Gfebiet dea Indischen 
Alterthums aiiszufullen ; fiir jetzt miifsen wir uns darauf 
bescbranken, die hauptsiichlichsten Ergebnifse der bisherigen. 
Untersuchungen zusammenzustellen/' “Indische Alterthums. 
kunde." Vol. ii. p. 1150 ; ed. 1874. 
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SOME NOTED INDIAN ALOHEMLS^^i S 
AND THEIR WORKS. 

Aiifrecht in his notice of the MS. of Rasa- 
ratnasamnchchaya^?* eyidently fi'oni a mis- 
taken notion that the piirsnit of chemistry 
was unknown in ancient India, goes sonie- 
wTiat out of his 'way in asserting that the 
names of the 27 alchemists, mentioned in 
the beginning of that work,t are mostly 
•apocryphal. We lia^ve, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and blood and contri- 
buted not a little to the progress of chemical 
science. Thus we read in Rasaratn^kara of 
“chemical operations performed by Maada- 
vya” and also find Ratnaghosha taking part 
in a dialogue on certain processes, ^ Yaso- 
dhara, again, is the author of the compre- 
hensive work named RasaprakAsasudhakara 

* Catalogus Catalogorum. ii. IIG, 

t VideYoU,-g.n. 

X Eng. tians pp. 6--8. 
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which we liave noticed at some length in the 
present volume. Vyddi is a prominent name 
both as a grammarian as well as a cliemist. 
The GarufZapnra//a quotes him as an autho- 
rity on gems.ii;- hiandi, as we have already 
seen, is distinctly referred to by Somadevaas 
the inventor of the koshi/d apparatus and of 
the process of sublimation, t 

There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
-the efB.cacy of the metallic preparations 
which they introduced. Thus in Rasendra- 
chintainaMi w-e come across the name of 
Siddha Lakshmisvara. The names of the 
sage Brahmajyoti, Manthdnabhairava, Sva- 
chchhandahhairava and Gahandinandan^tha 
liave in this manner been rescued from obli- 
vion. Most of these were Buddhist monks. 

■ Intro., Iv. 
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Sivatl&sa in his commentary on Chakrap&a 
quotes besides Patailjali, Bhavyadattadeva as 
an expert on iron preparations. We give be- 
low the names ot some of the authors and 
tlieir works o^er and above those already 
noticed. It is scarcely possible to submit an 


exhaustive list. 

Nam© of the Author. 
Anan danubh av a 

Balabhadra 
Bhojadeva 
Ohandrasena 
Charpaiia ^ 

Dhanapati 

Garudadattasiddha 

Gorakshanatha 

(Unknown.) 
(Unknown) 
Harihara 
Kankali 
llapall 
Ee.s‘avadeva 
Mallari ^ 

Narahari 
Bamaraja 
(Siddha) Bhaskara 
(Siddha) Pra^anatha 
iSrlnatba 
' 'TrimallabhaiiEa 
Vaidyaraja 
Yandimisra 
Yasudeva 


Nam® of the work* 

Raaadipika. 

(Unknown). 

Basarajamvdgahka. 

Basachandrodaya 

Charpa^asiddhanta. 

Uivyarasendrasara. 

Rasaratnavali._ _ 

Gorakshasawhita. 

Bauddhasarvasva. 

Basesvarasiddhanta. 

Basavisvadarpawa. 

Basakankah 

Basarajamahodadhi. 

Yogaratnakara. 

Basakautuka. 

Basayogamuktava.lI. 

Basaratnapradipa. 

Base ndr ah haskar a. 

Easadipa. 

Basaratna. 
Basadarpavia. 
Basakashay avaidy aka.,.. 
Yogasndhanidhi. 
Basasarvesvara. 



{(Jontimied). 


Chemistry in Basaratnahara 
of Hagarjuna. 


[ In the rendering o£ Rasaratnakara o£ Nagar* 
juna and other Sanskrit texts we have often given 
only free translations. Such passages as are 
unnecessary repetitions or are not of sufficient 
interest to the general student of the history of 
Chemistry have been left out. ] 

CHAPTER 1. 

I shall now speak of the purification of the 
important rasasiie (minerals). 

What wonder is it that rajavarta digested with 
the juice of Acacia nrim converts silver of the 
weight of one guiija into one hundred times its 
weight of gold of the lustre of the rising sun ? 1 


* Regarding rasas see Vol 1, p. 79. 
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What wonder is it that yellow sulphur, purified 
with the juice of Bntea frondosa, converts silver into 
gold when roasted thrice over the fire of cowdung 
cakes ? 2 

What wonder is it that calamine roasted 

thrice with copper converts the latter into 
gold 3 


'TTh'ese laconic recipes all refer to the floating mass of traditions 

carrentatthetimeof the author on the transmutation ot the 

base metals into gold. As they are of a fragmentary and 
disjointed character, the meaning is not always clear. Recipe 
also occurs in Rasaimva ; Vol. i, pp. 70-71. Various 

ingenious methods were resorted to for debasing gold or making 
an alloy, which would mimic the appearance of this metal. 

Silver, copper, lead, zinc and mercury were often made into an 

amalgam, and the latter rendered compact and coloured yellow 
with the aid of orpiment. No wonder that the law-books prescribe 
several penalties on the fraudulent debasers of the precious 

metals. Thus according to Manu “the king shall cause a gold- 

-smith, who behaves dishonestly, the most nocuous of all the 
thorns, to be cut to pieces with razors.’’ IX, 292. 

The reader who feels interest in this subject may consult 
fierthelot’s “La Chimie au moyen age,*’ t. 1. pp. 31 et seq., where 
will be found several recipes for augmenting gold auru7rt. 
pltirimumfacere, or for the “fabrication of gold.” One example 
may be cited here. “Take gold, copper and mercury, make an 
amalgam of the whole, afterwards add sulphur, orpiment, 
“sandarac” (a kind of resin) and the bile of the vulture &o. The 
author of the recipe thus concludes :-“Thou wilt now discover a 
-secret, which is sacred and worthy of praise” (1. c. p. 35), 


HINDU CHEMISTRY 


3 


What wonder is it that cinnabar digested 
several times with the milk of the ewe and the 
aeids^ imparts to silver the lustre of gold glowing 
as saffron ? 4 

Digestion [of minerals] is to be effected 
in the decoction of jDolichos unijlorus^ JPaspahm 
scrohiotilaUmi, the urine of man and the acid juices 
of [the fruit of] ratan {Calamus rota.ng) and after- 
wards with the addition of the alkalies (soda, borax 
&c.) The operation of roasting is to be performed 
thrice. — Cf. the process of Rasaratnasamuchchaya 
(R. R. S.), Bk. ii, 67-68 in Vol. i, p. 83. 

What wonder is it that the pyrites macerated 
in the juice of Musa sapientim and in castor oil and 
clarified butter, and placed inside the bulb of Anmi 
campaunlaium and roasted [in a closed crucible] under- 
goes perfect purification ? f 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purified. Gold being smeared with the 5 earths, 
the ashes and salts J and roasted, undergoes 
purification. 12. 

* Vegetable acids are meant here. Vide Vol. i, p. 128. 

t Here extraction ofcopper from the pyrites is no doubt meant. 

Cf. E. E. S. Bk. ii, 89-90 ; vide Vol. i, p. 84. 
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Silver alloyed with lead and fused with ashes 
heeomes purified.* 13 

Lo ! it is not to be wondered at that copper, 
melted with the alkali derived from the eartht 
and the milk of the ewe, clarified butter and 
one-sixteenth of its weight of oil, will become pure 
like the crescent of the moon. 14. 

Verses 23-25 : Extraction of the essence of 
vaikranta : exactly the same as m R. R. S. Bk. li, 
'71-*72, Vide Vol. i, pp. 83-84. 

Verses 26-30 : Have reference to the extraction 
of copper from makshika and tapya (varieties of th« 
pyrites). They agree in all essentials with Rasar?«ava 
Ch. VII, 12-13, Vide Vol. i. p. 70 

Verses 31-32 : Extraction of zine from cala 
mine. Cf. R. R. S. Bk. ii, 163-164. Vide Vol. i 


Verses 35-36 : Exactly the same i 
Bk. ii, 103-104. Vide Vol. i. p. 85. 

Verse 37 t Essence of darada, i. e, 
mercury from cinnabar by distillation. 
Bk. i, 89-90. Vide Vol. i, p. 78. 


extraction of 

Cf. R. R. S. 


* Refers to cupellation. Cf. RasiTOavain Vol.i, p. 68, foot- 
note (1). , L 

t natron or to saltpetre. 
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Yer$es 50-51 : Didsolution of gems (pearls &c.) 
by cii|w<is’tion in vegetable acids, e, g. sour gruel 
(impure vinegar) and the juice of certain acid 
plants. 


Here ends Chapter Second of Rasaratnakara by 
Nagarjuna on the Jcilling of diamond and the metals, 
•extraction of the essence of minerals and liquefaction 
of mica. 


CHAPTER III. 

I shall now explain [the process of] fixation of 
mercury. The king of rasas (mercury), rubbed with 
the juice of lime, sal-ammoniac, the acids, the alka- 
lies, the 5 salts, Piper nigrum^ P. longum, the dried 
root of ginger, the juice of Moringa pier., the tuber 
of Amorpliophallns campamdaitis^ can readily amalga- 
mate itself with the 8 metals, 1 


Prajiiapfiramita (perfection of wisdom) appeared 
before Nagarjuna at midnight in a dream and re- 
vealed to him the ingredients of a recipe (consisting 
• of steel, copper, mica, pyrites, &c.) 4f 

Mercury is to be rubbed with its equal weight of 
gold and then [the amalgam] further admixed with 
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sulphur, borax &c. The mixture is theu to be traas- 
f erred to a crucible and its lid put on and then sub- 
mitted to gentle roasting. By partaking o£ this- 
elixir (a e. the sublimate) the devotee acquires a body 
not liable to decay. 30-32 

I sball now describe the Garbha yantraOT.* 
62-65 

Recipe for Kajjali or setbiops mineral. t S4-80 

* * * * 

Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kakshapu/5a talltra»^ X for the benefit of sufenng 
humanity. 

[The most important part, from an historical 
point of view, is the dialogue between Nagarjuna, 
King Salivahana and Ratnaghosha.] 

Nagarjuna, whose end (salvation) had been 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount toaila, 
before him stood Ratnaghosha with folded arms, 

* The same as in Rasaraava, "Vol. i, p. 66. 
t The process is practically the same as in Chakrapd?zi j 
mde Vol. i, p. 58. 

ij; There is extant a Tantra, which goes hy this name, the 

reputed author of which is Nagarjuna. 
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saying ; “Be pleased to communicate to me 
knowledge on chemical operations/ 


Nagarjuna, said : — 

Well done \ well done \ I am pleased with yonr 
devotion and shall convey to you all that you^ want 
to know, namely remedies for warding of£ wrinkles^ 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 

* * * * 

For the benefit of living beings 1 went through 
all manner of penances for 12 tedious years and 
worshipped the goddess Yakshim presiding over 
the Ficiis religiosns. Then I heard an oracle. 

Nagarjuna said ; — 

0 Goddess | if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the-, 
fixation of mercury, 

* , * ■ , » : * 

Salivahana said * 

1 have dedicated to thee, 0 Goddess I treasures 
of gold and gems, now I await thy instructions. 

* This was a -favourite metaphor with the alchemists. Cf. 
Yol. i, Intro. Ixxvi. 
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The Goddess said * * * § 

Well done f well done { O wise ruler | I shall 
■speak to you of chemical operations performed by 
Ma?i<?,ivya.* ... ... A disciple should 

be intelligent, devoted to work, sinless, and master 
of his passions, t 

The apparatus known as kosb^^d, mouth blow- 
pipe, cow-dung, substantial wood' (as fuel), a pair 
of bellows, iron plates, * 

having collected all these, chemical operations are 
to be performed. f 

* ^ * * 

Ratnaghosha said : — 

Having prepared with great eare “the powder 
of projection,’* which transforms a ten million times 
its weight of the base metal into gold, § * * * 

Nagarjuna said : — 

I shall convey to you what has been experi- 
mented upon by Sakanda. ^ 

^ 

* A well-known alchemist ; one of the 27 adepts mentioned 
in the opening lines of R, R. S. Vide Vol. i, p. 77. 

t Cf, ‘‘Initiation into discipleship” in V«>], i, p. 115. 

X Ct Rasar^avain Vol. i, pp. 64-65. 

§ — the term tw; has technical meaning. Cf. 

Vol. i, p, 120. 

We are •anfamiliar with this name, probably the reading 
:V"is corrupt. 
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Tests for niereury. 

The first two couplets are almost the same as in 
Rasaimva, Cf. Vol, i, p. 74, 

When the quicksilver, which has acquired the 
colour and the lustre of the rising' sun, stands the 
test of fire {i. e. is not readily volatilised), then 
it is to he regarded fixed. 

Here follows a list of appara! us borrowed from 
Rasendramangala — Detailed account of most of 
these will be found in R. R. S. Bk. ix. Vide 
Yol. i, p. 67. 


Chemistry in Hasahridaya 
of Bhikshn Govinda. 


Quicksilver digested with sour gruel and then 
subjected to distillation is freed from [the im- 
purities of] lead and tin. 1 

Much the same as above. 3 stt * * * 

Description of the apparatus for purification 
of mercury by sublimation and distillation : it 
agrees almost literally with that given in R. R. S, 
Bk. ix, 6 8. Yol. i, p. 121. 
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raiaia vii. 

Ingredients for making a vic^a for killing 
metals, Cf, Kasaimva, IX, 2-3, Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes of 
plants : — 

The process must be considered as a poor one, 
compared to the elaborate description in Suaruta. 
Cf. Yol. i, p. 32. 

Pai^ala viii. 

* * * Alum, blue vitriol : — all these 

severally or collectively are favourable for impart- 
ing colour to quicksilver. * 

Experts [on the properties] of metals are of 
opinion that tin gives strength, tikshwa colour, lead 
unctuousness, copper all these qualities [to mer- 
eury.l 

Couplets (in p. 29, Sans, texts) : The purport 
seems to be that when mercury is rubbed with cer- 
tain sulphides, e, g, orpiment, pyrites &c., and sub- 


* The test is not very intelligible. The other ingredients 
mentioned are tiksh«a and banta, these being varieties of iron ; 
bnt iron will not amalgamate with mercury. Tikshwa may also 
mean a kind of saline earth. The old alchemists racked their 
brains in devising ingenious processes for robbing mercury of its 
fluidity and imparting to it various colours. Cf, Rasdrwava, 
IX, 2-3, XI, 197-198. We Vol i, p. 74 and also ‘'The Hindu 
method of manufacturing calomel.”— p. 250. 
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limed, it assumes the colour of lac or Coccinella 
insect (a poetical and figurative way of expression 
for red colourl in the shape of the red crystalline 
sulphide. 

Pa^ala ix, 

Vaikranta,- kanta, sasyaka, makshika, vimala, 
adri, darada, rasaka .-—these are the 8 rasas* 
and their essences are well suited for chemical 
operations. 

Sulphur, gairika, kshiti, khechara (mica), 
aiijana, kankushi^/za these are the uparasas. 
Cf, Vol. i, p. 89. 

Gold and silver are the noble metals. 

Copper, brass, tlkshwa and kanta (varieties of 
iron) are the essential or substantial metals ; lead 
and tin emit foetid odours. Cf. Vol. i, p, 113, foot- 
note (1). 

The six salts are Sauvarchala, saindhava, 
chrdika (sal-ammoniac), samudra, romaka and vi^a. 
The alkalies are : — Sarjikaksbara, yavakshara and 
borax, {Yide\o\, i, Index of subjects,) 

Pa^ala xi. 

A cupel made of boneash (goaPs) and lined 
ini email y with borax &e. 


12 
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Colophon giving an account of the author : — 

Madanaratha, King of ICirata, teacher of 
mercurial loi*e, in whom the Goddess of the science 
of mercury and minerals (Chemistry ), the source 
of all good, has taken her abode for the benefit of 
mankind, vvho can restore to the disfigured patient, 
afflicted with leprosy, the healthy comeliness and 
lustre of youth : 

Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 
of Kirata, composed this tantra entitled ‘‘RaeahH- 
daya.” 

This tantra is written by Govinda, the grandson 
of Ma ngalavishrau and son of Sumanovish^u S — 
May Tathagata pronounce his blessings. 


Chemistry in Kakachandesva<ri- 
mata Tantra. 

Pa^ala i. 

The first pa^ala gives the origin (mythical) of the 
tantra. 

Paiala ii. 

Kakacha^ir^esvari said : — 

* ^ * Please, give a brief account of the 
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Chemistry of the metals, the killing- of mercury and 
minerals and the fusion of the gems. 3 4 

<Sri Bhairava said 

* * Mercury rubbed with the ingredi- 
ents of the (see Vol. i, p. 72) and roasted 

in a closed crucible, is killed instantly. That mer- 
cury now acquires the power of converting a base 
metal into 1,000 times its weight of gold. 18-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and the 
milky juice of Caloiropis giff.y and roasted in a 
crucible, turns into gold. 18-20 

Earth for making crucibles. 21-22 Cf. Vol, i, 
pp. 67-68, 

Transmutation of iron into gold process not 
clear, 25-32 

Paj?ala iii. 

Liquefaction of mica : — 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 
crucible. The whole mass fuses,* * h- » 29-30 


Refractory silicates are treated similarly at the present day 
■with the “fusion mixture.' ’ 
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Chemistry in Sasendraohudamam 
of Somadeva- 


Sms. texts, h\. 

Tests foi' killed iron (rouge). 

As R. R. S. has borrowed these from the pre- 
sent work, it is unnecessary to repeat them here. 

Vol. i, pp. 118-119. 

Sans, texts, pp. 52-53. 

Take lead o£ the weight of 30 palas and rub 
it with the milky juice of Calotropis gig. and calcine 
it till its weight is reduced to a karsha : this resi* 
due, even if it be calcined a thousand times, will 
not undergo further decay {i.e. diminution in weight). 
Metallurgists call this residue derived from lead 
Chapala,.* 

Tin also similarly treated will yield a eba- 
pala, which, on merely being touched with the 
hand, kills (fixes) mereuiy. This mercury is re- 
commended for metallurgical and not for chemical 
purposes. 


* Possibly it refers to lead derived from argentiferous 
galena. The lead, being cupelled off ia the .shape of litharge, 
will leave a button of silver, which, will not undergo oxidation. 
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Sans. tCivtSi pp. 53- 4. 

[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof. The quantitative measurements are of parti- 
cular interest.] 

1 pala of tin should he taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed with i pala 
of blue vitriol t and the juice of Alirus precato- 
rius. The mass is then to be divided into small 
pills ; these should then be put into a crucible with 
the lid on and the fire to be urged by means of 
bellows. The essence is then to be taken out of 
the crucible. This essence of the weight of 10 
8d>nas is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the weight of 
2 nishkas is then to be fused with 80 times its weight 
of lead * ♦ ♦ * This (essence) is also termed 

chapala. Gf. “the gold-like alloy” in Vol. i, 

pp. 74 75. 
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Sans, feasts, p. 55. 

When quiclssiiver has been deprived of its physi- 
cal properties (lustre, fluidity &c.) it is known as 
nash^apishi^a. Cf. Vol i, p. 74. 

Soraadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which has been reproduced verlaHm. in R. R. S. Ytde 
Vol. i, pp. 121 et seq) 

# * * 

Urddhvapatana apparatus as described by Nandin. 
Cf. Vol. i, pp. 124-125. 

Kosh^/a apparatus as described by Nandin. Cf. 
Vol. i, p. 69. 


Chemistry In Basaprakasa- 
sndhakara of Yasodhara. 

Sans, texts, p. hT ^ 

Preparation of karpurarasa (lit. camphor <f 
mercury, i. e. calomel) : practically the same process 
as given in Vol. i, pp. 250-51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for leprosy but not as a 
remedy for syphilis.] 
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Bans, temts, 

Hasaka (calamine) : the author of E., R. S. has 
evidently borrowed his description of this mineral 
from, the present work. Cf. Vol, b p. 87. 

Extraction of zinc from calamine ; 

( The process agrees almost word for word 
\vith what is given in R. R. S. The essence poss- 
essing the lustre of lead runs out of the cruci- 
ble.*) 

Bans, texts y pp. 61-62. 

Saurash^ri or tuvan (alum-earth) almost identi- 
cal with R. R. S, Cf. Vol. i, p. 91, 

* « * The essence extracted from the alums 
(i. e. oil of vitriol) is to he used for operations 
with metals and not as medicine. 

Sans, texts, pp. 62-65. 

[ Descriptions of various kinds of pits for 
calcining and roasting purposes are given ; as also 
their dimensions with the number of oowdung- 
cakes to be used as fuel &c. Cf. the typical roast- 
ing pit in Vol. i, p. 127.] 

« ■ : * m 

Here ends Chapter X of Rasaprakasasudhakara 
by Yasodhara, son of Padmanabha, 
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So^ns. Uxt8, ff. 65-66. 

HemakWa or process for the fabrieatioii 
of gold : “1 shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on the subject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the milky juice of Euphorli& 'neriifol'k for 7 Cays 
together and then to be digested another 3 days. 
Melted copper or silver or lead, being alloyed with 
the aforesaid mixture, acquires the power of con- 
verting 100 times its weight of base metal into 
gold.”* Cf. a«ic, p. 2. 


-* and are technical terms ; for the meaning 

of Vo).- i, P* 120. 
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tin and borax ; — by this process will be made silver 
which will pass current for commercial purposes. 

Suns, teoits^ p. 71. 

Extraction of zinc from calamine : — 

The process is much the same as given above 
(p. 17), whith this difference that, whereas Yaso- 
dhara hits off the completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is then to be held in an 
inclined position so that the lead-like essence of 
calamine drops on the ground. 


Chemistry in Basakalpa (Budra- 
yamala Tantra.) 

.Bowing to Siva, the lord of mercury, and also 
the feet of Cha')^cZika, I write this Easakalpa, the 
depository of mereurial lore. 

CHAPTEE 1. 

Tests for mercury 

Killed mercury is tliat which is devoid of 
(metallic) lustre, not so ponderous, white, des- 


* The author previously refers to the red, black, white aud 
even yellow ash (calx) of mercury ; it is not clear why he should 
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troyer of metals, divested of fluidity and non-vola- 
tile when stirred over a fire. 40 Cf. tests in 
Easur^ava in Vol. i, p. 74 ; as also in Easaratnahara, 
ani)?, p. 9. 

Purified mercury should he preserved in the 
hollow of a tooth or gem or bamboo. 42 
CHAPTER II. 

G-old, silver, copper, tin, lead and iron these 
are the 6 metals ; vartaloha, &e., CVol. i, p. 114; 
are simply alloys, 1 

Honest readers j I beseech you with folded 
arms to favour my book with your merciful 
glance. 

The maharasas are 8 in number j e. J^Q^r- 

eury, cinnabar, sasyaka, rasaka, &e 

rasas are mica, green vitriol and rajavarta, 

Sen sulphur, orpiment and realgar, &e. 

are the uparasas as regarded by learned teachers. 
Of. Vol. i, pp. 79 and 89. 

There are 4 kinds of sulphur ; — white, black, 
yellow and red. Cf. Vol. i, p. 90. 

* * * * 

here restrict himself to the white variety only. Chloride c 
sulphide of mercury, when treated with a metal and heated, Ml 
(i, e, parts with its chlorine or sulphur to) the latter and in tha 
sense it is a destroyer of metals 



HINDU CHBMISTEY 


The saurashiris (alums) are of various kinds ; 
the kasisas (vitriols) are of 3 kinds, — namely, 
kasisa proper, pushpa kasisa and hirakaslsa.*'^ Cf. 
Vo], ij p. 91. 

Gairika is stated to be of % varieties,— the one 
of golden hue, the other red Kahkushifka and 
other rasas are also described by certain teachers ; 
but these, however, are not referred to here; as we 
are treading in the footsteps of sages of old.i 
S&ns. texts , pp. 75-78 

For the purification of mercury this process 
is recommended by Svachehhandahhairava and 
Govinda. 

Chulikalava-ua (Sal-ammoniac), sulphur and the 
asli of ginger, &c., digested one hundred times 

with cow’s urine, make a vi^a for kiJling 

gold. Cf. Vol. i, p. 72. 

This process for killing [metals] was revealed 
by Siva and has been transmitted by successive 
schools of adepts. 


* Hirdlrasa is the name by which jarreen vitriol is known 
throughout India; Royle supposes that this word is derived from 
the Persian hum green, and Sans, kasisa, (Antiq. Hindu Med.) 
There is no necessity for looking upon hxrdkasa as a hybrid term, 
seeing that it occurs in the present work in which Mahommedaa 
influence is nowhere traceable. 

t Evidently Oharaka and Susruta, who mention only a few 
commonly occurring minerals. Vide YoL i, pp. 29 and 44. 
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Extraction of the essence of copper pyrites. Cf. 
Vol. i, pp. 70 and 84. 


Extraction of zinc from calamine 
The process is practically the same as given m 
U. B. S. Cf. Vol. i, pp. 87 88. 

I have performed the [ aforesaid ] experiments- 
with my own hands and have seen them with my 
own eyes. They are not recorded from ^mere 
hearsay or from the dictation of a teacher. These 
are being promnlgated for the benefit of mankind. 


Chemistry in SasarajalaKshmi of 
iTlshmideva. 

Sans, texts, pp> 7 

Give an account of the common rasas and 
uparasas. Cf. Vol. i. p. 7 ^. 


Chemistry in B asanakshatramaliika 
of mathanasirnha, physician 
to the King of Malwa. 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two j in the first, among other 
ingredients opium occurs ; in the second, the 
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Svachchhandabhairavarasa, probably named after the 
celebrated alchemist, we have the calces of tin, iron 
and mercuiy along with other drugs. 


Chemistry in Sasaratnafeara of 
Nityanatha. 

Sans, texts, pp. 84-66. 

Test for killed mercury : — 

When the substance, being heated over a fire of 
paddy husks, does not further decrease in weight, 
it should be considered as reduced to a cals. 

Purified mercury should be stored in the hollow 
of a tooth or horn or bamboo. 

Directions for making factitious cinnabar (Ma- 
karadhvaja), Cf. Vol. i, p. 132 (footnote). 


Chemistry in Bhaturatnamala. 

In the beginning the author after salutation 
says : ‘‘I shall speak of silver, gold, copper, lead, 
tin and iron as also of calamine, mica, pearls,^ 
coral, orpiment, realgar, the pyrites, mercury and 
diamond,— -in fact, the properties of all the metals- 
and minerals and the mode of their incineration.” 

Killing of silver. Cf. Vol. i, p. 107. 


Chemiatry in Basapradipa. 

Description for preparing mineral acids by dis- 
tillation “iSankhadravarasa or liquid for dis- 
solving conchshells,— practically the same as given 
under “'mineral acids” in Vol. i, p, 186. The last 
line says : “Cowrie- shells and metals dropped 
into the liquid are at once dissolved.” 

Preparation of calomel and treatment of “phiran- 
garoga” (syphilis) with its application. Cf. Vol. i, 
p. 252. 

Chemistry in Bhatnhriya or Dha- 
tnmanjari (Bndrayamala tantra.) 

8ans. jpj>. 98 et seq. 

Tin, iron and copper are to be classed among the 
superior metals. 

In general a metal being alloyed with silver is 
improved in quality. Sattvaja metal (i.e. an alloy 
of till and copper, vide below couplet 15) is of 
middle quality. 12-14 

Synonyms of the different metals. 89-49 
Synonyms of zinc : Jasatva, Yasadayaka,* 
rupyabhrata (lit. brother to silver), charmaka, 
kharpara, rasaka, &c, 50-51 

* Yasada is the name commonly given to the metal 
extracted from calamine, Vide Yol. i, p. 156 
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Pittala is an alloy of copper and zinc. 63 

Kamsyaka is an alloy of fcin and copper. 65 

Zinc being amalgamated with mercury gives rise 
to rasaka. 68 

— Rasaka and kharpava are the names gen- 
erally applied to the mineral calamine [vide Yol. i, 
p. 158), but here they stand for the metal (zinc) or 
its amalgam,] 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). 69 

Copper in combination with the “burning water’^ 
gives rise to tiittha (green vitriol).— Thus manifold 
operations are performed with the aid of mantras 
and apparatus : all these belong to the province of 
Chemistry. 70*71 

Synonyms of haritala (orpiment) : Orpiment is a 
consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &c. 81-89 

Synonyms of pearls, coral, tortoise-shell, conch* 

The sulphide of arsenic on beingf rubbed with mercury and 
gently heated converts the latter itself into the sulphide. The 
meioury is thereby UUed mA fixed i,e. deprived of its volatility 
(clipped of its wings— -the Hindu alchemist's favourite figure). 
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shell, tusk of elephants, the tail of the peacock. 
90-108 


Localities for diferent metals. 113-12 1 
[The information is very commonplace, j 
Localities for copper specified : Nepal, Kama- 
riipa (the eastern portion of Assam), Bangala, f the 
country of the Mlechchhas, B.uma and the country 
of the Pbirang-as, &c. 148-145 

Localities for zinc : Kamboja, Ruroa, Balkh, &e. 
146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine. 163 
* ^ * * 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow-dung-eakes and basks of 
paddy grains as fuel. 9 10 

One part of gold and four parts of zinc are to 
be melted together and the alloy roasted in a closed 
crueihie . . . the process repeated with the 
addition of alkalies . ... gold of a reddish 
yellow colour will thus be generated. 11-17 

* All these have been placed xinder the category of (^sf) 
inferior dhitu. Though the term dh dtu generally means a 
metal, it is often applied to a mineral ; here, however, it covers 
a much wider field. . 

t This is the name given to Bengal in many Tantras. 
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A process for making factitious eiauabar by 
pouring mercury into its own weight of molten 
sulphur and then adding three-fourths its weight 
of orpiment . , . . The mass to be rubbed in a 

mortar and subjected to sublimation. 23*30 

By using the augmented* gold as a means of 
exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. This 
[fraudulent substitute for] silver can be used 
for purposes of exchange, and one can thus amass 
wealth. 85-88 

Pure gold is to be alloyed with one hundred times 
its weight of copper and this [imitation] gold will 
resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold, 97-98 

Colophon : Here ends the Chapter on the ex- 
tolling of gold in Kudra-yamala. 


jfc Of. footnote, p. 2. 
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or Svarnatantra. 

The origin of the tantra is explained in the open- 
ing lines. Parasurama having given away bis 
worldly possessions to Ka^^yapa is rendered destitule, 
and thus has to invoke the aid of the God (Siva lor 
his very maintenance. 

;S'iva said ; Listen ! I shall now reveal to you 
the most wonderful mysteries of Svarwatantra. 1-10 

A kind of oil is exuded from the bulbous root of a 
plant 5 all around it within a radius of ten cubits oily 
water is exuded and a venomous snake lives under it. 
If you want to test the properties of the bulb, you 
should thrust a needle into it, and the needle at once 
dissolves. Having procured this bulb, rub it with 
mercury in a mortar and add the oil and subject the 
mixture to heat in a crucible. The mercury is at 
once and acquires the property of converting 
one hundred thousand times its own weight of the 

base metal into gold.* 14-18 

pare orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
being treated with this prepared orpiment acquire 





HINDU CHEMISTRY 



the power of transmutation. When the above oil is 
thrown into molten copper, it is turned into gold of 
beautiful lustre. Tin and bell-metal similarly treated 
are turned into silver, and copper, iron, brass and 
silver into gold. 19-24* 

5aiikhadravaka {aq^m regia, see ante p. 24) is 
spoken of as an universal solvent , . . ... 

This solvent with mercury is to be placed in a 
glazed crucible and snbjeeied to heat j the mer- 
cury, thus hilled, can convert the 8 metals into gold. 
By partaking of this mercury one becomes immortal ; 
even his urine and faeces can convert copper into 
gold.* 1-10 


This sort of belief was 
composition of Rasarwava. 




Knowledge of 6etn$. 

A. few words on gems may not be considered 
beyond the scope of the present work especially 
as the subject has already drawn the attention 
of some European scholars.* We shall, however, 
limit ourselves, as Ifar as possible, purely to the 
physical and chemical properties of the precious 
stones. 

It has already been seen that among the 64 
branches of arts and sciences recognised in the 
ancient ‘Kamasutra’ of Vatsyayana occur the fol- 
lowing :-(«) the testing [of the genuineness or 
otherwise] of gold and the gems ; {h) knowledge 
of the colouring of gems, as also of mines and 
quarries.f Varahamihira (d. 587 A. D.) in his 
*‘Ynha,t Sa»zhita” also conveys much useful infor- 
mation on this subject, but as he in his turn refers 

Garbe in bis “Indischen Mineralien” (Leipzig. 1882) gives 

the text and the translation of Ch. xiiiof Narahari’s “Rdjani- 
ghan-^u'' ; this work, however, is comparatively modern. Much 
useful information on the subject with bibliographical referen- 
ces will be found in Professor Yogesa Chandra Ray’s treatise in 
Bengali entitled “Ratnapariksha.’’ 

+ Vide Vol. i, p. 191. 
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to experts who preceded him,# ifc may safely be 
concluded that lon^ before this time it received 
adequate attention. 


The Gar^^^apurawa under the heading of 
ilatnapavTksha (examination of the gems) de- 
votes several chapters to a detailed and fairly 
exhaustive description of the gems. This Purawa 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may he 
looked upon as a sort of mulkm ki parvo. 

Prom time immemorial the gems have been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for warding 
off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hence it is that particular attention is paid to the 
testing of gems, as their virtue increases in pro- 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differentiating one species of a gem from 
another were (1) the relative weight, (2) hardness, 
(•i) lustre, transparency and colour, (4<) fusibility, 
especially when heated in combination with the 
alkalies. It will be noticed that even the lapidaries 
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and the mineralogists of the present clay have to 
depend largely upon these properties in the classi- 
fication of the stones, We shall now proceed 
to say a few words under each of the above charac- 
ters following in the main the authority of Garuc^a- 
purawa. 

1. Relative weight. We have purposely used 
these terms as contradistinguished from ‘‘specific 
gravity’* : as the latter connotes peculiar associa- 
tions. The principle of Archemedes being evi- 
dently unknown among the Hindus> the measure- 
ment of volume could only be roughly approximate. 
To cite some illustrations. A stone may be of the 
same species as, and equal in volume to, a padma- 
raga (oriental ruby), but will differ in weight from 
the latter.* 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby oeoupjing the 
volume of a gunja ( ahnis precatorins ) may be 
equal in weight to 10. 7 and 3 guiljas respectively. 
A ruby of the volume of a ^n'galakola ( a kind of 
jujube) should weigh 12, 8 and 7 gunjas res- 

pectively. Again, a ruby of the volume of an 
amalaki {^fhyllanikm emhliGa) should weigh 30. 20 

* gw. I 


Gartida, 
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and 16 mashas respective] j.*- In each case the gem 
which is of greater weight is superior in quality and 
the value thereof is enhanced in proportion.t 

In the case of precious metals, however, adultera- 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princi- 
ple of Archemedes. Suppose it is intended to 
test the purity of a specimen of gold. All that 
one has to do is to draw a wire of this gold and 
another of the standard gold through the self-same 
orifice [of corundum]. As these wires are of equal 


* We give below the standard 
time of Vardbamihira. 

8 White mustards ... = 1 

4 Ta«dulas 

5 Gunjas 
16 Mdshds 

4 Karsh as 


weights as ourrent at the 


1 ta«dala (a grain of paddy) 

1 gunja {abrtis precatorius) 

1 Mdsha 

t Karsha or suvarna or tolaka 
1 palft 


I'he standard of weight has always varied in different times 
in different parts of India. 10 gunjas weigh about 18 grains. 
The seeds often vary in size. 

+ Garuda lays special stress on the high specific gravity (=4-0) 
of a genuine ruby. 1 , 1^3 ft’Sjifhfw, again 
While high specific gravity is indicative of the excellence of the 
gems in general, in the case of diamond it is just the reverse. 

It is not easy to account for this qualifying clause, seeing that 
diamond has a sp. gr. of 3 '5, 

3 
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diameters, equal lengths will have equal weights, 
pi'ovi<36d the sample is pure. « u • 

2. HaudnesS. There are many stones which m 
external appearance resemble a ruby ; the spurious 
substitute may easily be detected by its difference 
iu softness (low degree of hardness), and low 
specidc gravity : again in ease of suspicion the 
gem is to be rubbed on a whetstone ; if it' simply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby).t Diamond and corundum alone 
will scratch ruby and sapphire. Skilful lapidaries 
often make imitation diamonds of zircon, ruby, 
eat’s-eye, rock-crystal and glass ; hence they are to 
be tested by calling in the aid of learned experts. 
All the gems occurring in this world as also toe 
metals will be scratched by a diamond, but the 
latter will not be similarly affected by the^ former. 

A diamond alone will scratch a diamond.J 

* I 

II ^ukrai.i'u. 

f This is true in a (lualified sense only. After the diamond 
uorundum is the hardest of all known minerals. 

t The ruby and the sapphire are only varieties of corundum. 
Varaha classes corundum as a species of ruby, the former bein^ 
dotted over with black and white patches and feeble m lustre [t.^. 
the non-transparent or course kiud]. It is scarcely necessary to 
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T,o the above tests Rajanighaw^a adds another, 
namely, when a diamond is struck with an iron 
hammer, it is not broken to pieces* 


point out that the very word “corandam” is derived from the 
Hindi Mrand) a corrupt form of the Sanskrit ktiriinnia. The 
statement “corundum will scratch ruby and sapphire’' is not 
■strictly accurate. There are degrees of hardness among the differ- 
ent varieties of corundum, the blue sapphire standing 1i rat in 
this respect. 

We give here the original texts of which we have given 
above almost a literal translation . 

“rw* rt I 

5T 31^ ft'’ 

^ The reading of the text is very corrupt. Garbe gives as 
many as 12 variants ; that adopted by him seems to be on the 
whole reliable as also his rendering : “Wenn er mit anderen 
steinen oder eisernen Hammern geschlagen nicht aerspringt,’’ 
On account of its brittleness a diamond will readily be sliivered 
into splinters under the blow of a hammer. The following 
extract from Bauer and Spencer’s “Precious stones’* ( pp. 129- 

130 ) may prove of interest, 

“The hardness of diamond has often been confused with, 
its frangibility or brittleness. It has been supposed, especially 
in ancient and mediaeval times that hammer and anvil 
may be shattered hut not the diamond which lies between. 
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TEANSPAEENCY, COLOUil auu^oiu^x 

ies. Oiffereiice in lustre 
a as a diagnostic feature of tbe 
^ to Varaha gems of superior quali- 
iss cool (lit. waxy) lustre, be limpid 

rays. Classification according to 
jnjoined. For instance, a diamond 
' colourless, or it m ay be J^ llow, 

naturalist 

who was killed in 79 A.D. at the first 
of Vesuvius. He proceeded to say 
igmentation of a diamond may be e ec e 
aprelmmary immersion in the «im Wood 
even rnidev these circumstanoes the hammer 
be broken, According to Alhertns Magnrrs 

ood is more cfflcaoions if the goat has 
vine or eaten parsely. 

e views then held respecting the unbreakab c 

character of the diamond, it_ is easy to 
,e Greek word adamas, signifying uncon- 
ave been applied to this stone, although its- 
3 diamond is singularly inapropnate and 
s extreme fran gibility is considered Many 
as been submitted to the test of the hammer, 
it the blow would he resisted only if the stone 
diamond. Probably many beautiful stones 
ed to this old belief. As a matter of fact, 
r fractured, a very moderate blow from a 
Ffkf the nuroose ; its perfect cleavage places 
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black, red or copper- tin ted,* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the ease of diamond special stress is 
laid on its clisplayincj tiie colours of the rainbow 
[due to its high dispersive power]. Some gems 
have only one shade of colour others again 

two ( )t 

The changes in colour which the ruby and the 
sapphire undergo under the infiuenee of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro* 


V# qtcl f€tf (Varaha)^fycn4 (Garuda). 

Y'ellow diamonds are unknown in India at the present day at 
any rate. "India can claim for its own all the finely coloured 
stones of blue, green and red, not however, 3 fellow diamonds, 
wMeh come mainly from South Africja,*' (Bauer and Spencer). 
Crystals of black diamond should not be confounded with the 
black carbonado. , ; . 

+ Probably refers to dicbvoism. As has already been pointed 
out the red ruby and the blue sapphire are only varieties of 
corundum, which often occur in well-developed crystals belong- 
ing to the rhomboliedrai division of the hexagonal system, 
“The dichroism of the ruby affords a means whereby it may be 
distinguishsd with certainty from other red stones, such as 
spinel and the different varieties of garnet, which crystallise 
in the cubic system, and thus being singly refracting can show 
no dichroism/' (Bauer and Spencer). “The difshroism of the 
sapphires of Siam is specially well marked/'— 
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per degree of temperature is exceeded, t'iie 

stone may be materially injured.* 

4. Fusibility (LiCiUBi?ACTioN). It was well- 
known that all the gems with the exception o£ 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car- 
bonates [now familiar in the Laboratory as the 
‘fusion mixture”]. The liquid principle of gems 
XSim was a favourite remedy with the 
Hindu latro-Chemists (Cf. Vol. i, p As 

most of the precious stones belong to the 
eorunclum and the spinel group, they easily yield 
to treatment with sodium and potassium carbo- 
nates, In the ease of the pearls it is recommended 
that they should be enclosed inside lemons and 
placed in a mass of paddy grains [for the sake 
of the warmth], 

il 

sr I 

11 

" Garui^a. 

Cf. “The red ruby, at a high temperature, is colourless t on 
cooling it first becomes green, after v?hich it gradually assumes 
its original flue red colour.” (Bauer and Spencer). “The blue 
colour of the sapphire disappears on heating.”— 
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GeSTERAL and CONCLUDTNa REJrARKS. 

The crystalline character of the minerals is refer- 
red to in one or two places. All the old writers agree 
in describing the diamond as having C angles. 8 faces 
and 12 edges.* The octahedral form of the crys- 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. Ra- 
janigha-wtSu further adds that the stone is often 
endowed with numerous faces and edges.t Accord- 
ing to Basaratnasamucbchaya the 'female diamond 
is flattened and rounded whilst the neuter is 
rounded and obtuse-angled X Vaikranta is also 


^ | Garurfa, 

t “In most cizbes of diamond, however, eacli edfje is replaced 

by two faces, the twenty-four faces thus derived would, if 

produced or enlarged’’ sufficiently, give rise to the form known as 
the four-factd cube, or tetrakis-hexahedron. (Bauer aud Speucer). 

% The rendering of the description of diamond in R.R.S.(«i£?e 
Tol. i, p. 100) is based upon a misreading. The correct reading is 
that adopted by the Poona edition, namely, qsqnqi 

“a diamond }jas 8 faces and 6 angles,” The author evidently 
uses and tffisiq} in the same sense ; there cannot be any con- 
fusion here, as distinct mention is made of the C angles. As a rule- 
and ' are used synonymously. Thus in Vardha 
is described as ; the commentator Bhaiifotpala explains it 
i "Rounded** ; Ct Bauer 

aud Spencer. ‘‘The faties of diamond crystals differ from 
those of most other crystallised minerals, in that they are as a 
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(probably a mineral oi the spinel group, vide Vol. i, 
p. 83) described as having 8 faces and 6 angles. 

It is sometimes asserted that the phosphores- 
cence of diamond was first observed in 1663 A. J). 
by the celebrated Robert Boyle. Bhoja (11th cen- 
tury A.D.), however, mentions this property.* 
Faults in precious stones due to isolated grains oi 
minute gravels etc., embedded in the mass [now 
technically called ‘‘euelosures”], are also referred 
tori' 

It may he noted here that what is generally 
known as the Indian or Tavernier’s rule for de- 
termining the value of diamond can be traced back 
to a remote date. Sukraniti speaks of it as the 
‘‘rule (tf squares,”J while Varaha, hims elf a g r eat 

rule, much curved and rounded instead of bein^ perfectly plane 
as is usually the case.” p. Il9. “Obtuse-angled” 
in the crystallographic terminology should he rendered as ‘‘with 
corners truncated off.” 

^ ( phosphoresces in the dark). 

5T.Tf«TTm: it Baraha. 

Here and “P Aouit refer of the minute 

pebbles ( gravels ) encased in tlie body of the stones. 

■i if weighing 

1 rafi be worth X, one- of the weight -of 4 ratis will bo worth 
Sxx. 
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raathematieiau, gives practically the same rulcj 
though somewhat on an elaborate scale. % 

It would be unfair to compare the progress made 
by the Hindus in this branch of knowledge in the 
0th century A.D. and perhaps earlier with that of 
the present day. Reference to the crystalline forms 
of diamurul can be found in the writings of Keppier, 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated with Rome 
de I’lsle and the abbe Hauy at the end of the 
eighteenth century. The various physical and 
chemical properties of the minerals culled here be- 
speak considerable ])owers of keen observation.t 


i. e, if a diamotid weighing 20 tartflTnlas (p. 33 ante) he 
worth 2 kes (2,00,000), one weighing h ta«ifalas will be w'orfch 
only (5® x4=100)th part of 2 lacs or 2,000. 

t Concerning Ratnaparikshi of. also ‘'Les Lapidaires Indiens 
by M. Finot in the“Bibliotheque del' Ecole des Hautes Etudes.” 
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* Vide Vol. i. Intro, c. 
t Jonrnal des Savants. Jan. 1903, p. 
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We have evidence from quite an unexpected and 
independent ssoaree that the cauterization of bad 
wounds by means of caustic alkali was an established 
custom in ancient India. Thus we read in ‘'The 
Questions of king Milinda” : — 

“And when the inflaramation had gone down, 
and the wound had become sweet, suppose he were 
then to cut into it with a lancet, and burn it with 
caustic. And when he had cauterized it, suppose 
he were to proscribe an alkaline wash , , . . 

Now tell me, O king i would it be out of cruelty 
that the surgeon . . , . thus cut with the 
lancet and cauterized W'ith the stick of caustic.”# 

“Sacred Books of the East,” Yol, XXXV, p. 168. 

Although Miliiida has been identified with the Bactriau 
Greek king Menander (a. 240 — 110 B. C.), it is not to he 
supposed that any Greek influence can be traced in it. In 
this ethical romance, king Milinda and the Buddhist Bhikshu 
Kugaseiia have been put forward simply “as men of straw’ 
to quote Ilhys Davids. The work in reality conveys the 
teaching.? of the older Buddhists (Hfnajinists) with the back- 
ground of Sawkhya and Vedanta metaphysics. 
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Tlie Tasitrists, the Boslonaoians and 
the seehevs aftsr triitli. 

The East bae not been always East and the 
West AVest. Modern Eiwope is matenalistio, bu. 
she his not disdained in the past to “plunge nr 
thought.” This reminds us oE the truth ot t .e 
poet’; words; ‘'one touch o£ nature makes Ure 
whole world kin.” Ancient Greece had her orpine 
mysteries. They were developed n.to a religious 
and ethical system by Pythagoras. In the schools 
o£ Alexandria the neo-Pythagoreans and the nw- 
Platonistslarther added to it the Vedantie doctrine 
o€ a world-soul. 

“With the dissolution o£ the ueo-Platomo school m the 
- sixth centmy, Greek philosophy 
autinot phenomenon from the theatre ot history, 
tinnesto existin oomhinaUon with foreign ^ 

serriee of a new form ot cultme in the Science of the Middle 
Agee and of modern times.” (Zeller). 

Says Waite „ 

""The traditions of the new-Platonio philosophy, with its ola- 
horate thenrgical system, were to some extent perpetuairid 
through the whole period of the Jliddle Ages, for besidu.. 
the orthodox theology of the greet Latin Olmrcl, and amide, 
the clamour ot scholastic philosophy, we fwd the secret tli . 
eophy ol the magician, the Kabballst, and thc^ alchemieal 
adept borrowing, direedy or indirectly, from this proli c 
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fountain o£ exalted niystxciam. The traces ot its i 
are discoverable in Augustine, in Alberfcus Magnus, 
Thomas, the angel of the schools, and in other slumr 
of western Christendom, while the metaphysical print 
Johannes Scotus Erigena, even so early as the clos 
ninth century, were an actual revival of this philosophy 

History repeats itself. In India the Yog 
trines of Patahjali paved the way for the 
of Tantric mysticism and it associated itsel 
magic and alchemy. Some twelve centuries 
this phase in the stage of human progress 
exponents in the soil of Europe. A.S 
says : — 

“In an age of progress, of doubt, and of great in 
activity, it is singular to remark the almost invar: 
valence of mysticism in one or other of its mauifol 

and the close of the sixteenth century beheld spread 

the whole of Germany and passing thence into 1 
France. England and Italy, a mighty school of 
the great multitude of magicians, alchemists, & 
directly or indirectly were followers of the renowr 
celsus.”t 


M«‘'History of the Rosiciucians, p. -‘i 
of the Cahalists see also Lecky’s ‘‘Rationali, 
Yol. hp. 42. ed,, 1900, 

t See also Kopp’s “Die Alchemie in i 
pp. 1— 14G, on the ‘‘Bekanutschaft mit 
Magic, Theosophie, Alchemie u. A." 


t. u. neu. Zeit 
Geheimnissen 
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Even tbe lower strata oi; society m England 
didnot e.eape the contagion. Sir William Temple 
observes : ‘'I have had several servants iar^ gone 
in divinity, others in poetry, have known in the 
families of some friends, a keeper deep m tlie 
Bosicrucian mysteries.’’ 

There are those who sneer at the attempts of 
the alchemists to convert the baser metals into 
^old and are at the pains to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men-vnlgar 
charlatuns-who have pursued the mt merely from 
worldly considerations. The high priests of al- 
chemy, however have in every age and clime been 
honest seekers after truth. Had there been no 
. desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. "Whenee come we 

and whither are we destined to go ? What is this 
substance made up of, and what are its ultimate 
constituents, and what will its combination with 
this or that lead to \ These are queries, the solution 
of which or rather the very attempts to solve 
which mark the birth of philosophy. Patahjali 
and Nagai’inna in India and Paracelsus in Europe 
stand forth as the prominent representatives of 
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this spirit of inquiry. They have been dreamers, 
mystics and Katuralists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses. As Emerson puts it : — 

“The privilege o? this class is an access to the secrets 
and structure of nature, by some higher xnelhocl. than by 
experience. In common pailance, what one man is said to 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine.’*'^ 

Plotinus heaved a sigh at the soul with its infinite 
possibilities being caged in a frail and eorruptiblo 
body. The pursuit of alchemy hy the esoteric 
TantTist is easily explained. To him it was only a 
means to an end. “It (mercury) is alone that can 
make the body undecaying and immortal.”t We find 
echoes of the same sentiment in the authoritative 
literature of the Eosicruoians, 

Says Waite 

•‘Among the concourse of inquirers, and the clamour of 
supposed and pretended descoverers, there rose gradually 
into diserved prominence an advanced school of illuininati, 


^■“Swedenborg ; or, the mystic.’* 
f Vide “History of Hindu ■Chemistry,” Vol. i. Intro. 
Ixxvii and xcv— xcvi. 


. - is 
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^•ho employing the terminology of tlm 

under the pretence of alchemical pursuits appear to have 
concealed a more exalted aim. . . . The studem, .s 

directed by these writers from the pursuit of material gold to 

the discovery of incorruptible and purely spiritual treasures 
Physical transmutation, the one and supreme ena ot 
'the practical alchemist, sinks into complete insigmacance ; 
nevertheless, it is performed by the adept and is a landmark 

in his sublime progress.” 1. c. p. 32. 

The sage and seer of Hoenheioi had his wrest- 
lings. Should he pursue knowledge for its own 
.aho nv for what it bringeth ? His evil genius holds 


* Browning’s “Paracelsus. 
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In the above delineation the poet has done n(» 
more than bare justice to the inward long'ings of 
an ideal alchemist, who is only an honest seekei* 
after truth. The spiritual and thought-world has 
always transgressed all barriers of time and space. 
Kanada, Patahjali and N^arjuna of India and 
Heraclitus, Empedocles and Plato and the rest — 
they all form a holy fraternity ; aye, these prophets 
and oracles of the intellect belong to a “lofty and 
sequestered class,” “the high-priesthood of the prin- 
ciples of thought from age to age. When at long 
intervals we turn over their abstruse pages, wonder- 
ful seems, the calm and grand air of these few, these 
great spiritual lords, who have walked in the 
world,— these of the old religion,— dwelling in a 
worship which makes the sanctities of Christianity 
look parvenues and popular ; for ‘persuasion is in 
soul, but necessity is in intellect.’ 


* Emerson : on “Intellect. 
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The metals and their loss in weight 


after calculation. 

Very vague ideas prevailed among the Hindu 
philosophers on the constitutions of a metal and its 
fate after calcination. We are reminded of the 
diversity of opinion in Europe before the time of La- 
voisier. A metal like every material substance was 
supposed to be formed of one or more of the five, 
bhutas ; in fact the earthy or sal in e element was 
taken to be predominant in it,# and hence it lent itself 
so readily to calcination, t It should be noted here 
that by “bhuta^’ was understood not so much an 
element in the modern connotation of the term as 
certain qualities of individual substances. Even 
mercury was regarded as composed of the five 
bhutas. $ AVhen a meoal was submitted to calcina- 
tion some of its component bhutas escaped, leaving 
the earthy or saline portion behind } hence the ash 
(calx) must weigh less than the original metal itself 


* i Ch. ].,4 . 2 

Again in Ch. SLVl (Sdfcra) 346 et seq. the metals are in- 
cluded among the saline ingredients. 

t C£. ‘Tor some maintain that gold is solid light, or, at 
least that the chief ingredient is light, which is rendered solid 
hy mixture with soma particles of earth. JV ere it mere earfh 
it might be calcined by fife strongly urged,— V ol. 1, P. 9. 
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There is, however, no direct reference to be met with 
anywhere as regards the quantitative aspect of the 
question so dearly established by Lavoisier. 


The proportion of loss which a metal undergoes 
on ignition was made the basis for determining its 
purify and we find in the law-books an arbitrary 
scale fixed. Thus according to Yajfiavalkya, ''gold is 
unaffected by fire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo 
decay to the extent of) two, eight and fifteen parts 
respectively.* This is to be taken as referring not to 
the roasting (killing) of a metal but simply as 
allowance made to goldsmiths and other artisans for 
loss incurred in the shape of dross &c. when it is 
melted in a crucible. 

That copper, lead, tin and other base metals 
( ) when repeatedly calcined are completely 
reduced to their calces was well known as will be 
seen throughout the body of the texts. The passage 
from Easendra-chudamaw (p. 14) deserves some 
notice. Lead of the weight of 30 'palas is to be 
calcined till its weight is reduced to a karsha {~h 
'pala). Even if it be calcined now one thousand 
times, it will not undergo further reduction in weight,, 
Our author evidently had his experience of lead 
derived from argentiferous galena, which would leave 

* ai% I 


m 
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a residue in the shape of a ‘‘button,” of silver after 
the lead liad been cupelled off. # 


* Similar confuBiou prevailed in Europe up till the end of 
the 17th century. The following extract from liobert Boylo’s 
'‘Concerning the Uusuccesstulness of Experiments" will make 
the point clear. 

“Having, upon occasion, had the curiosity not long since 
to visit some mines of lead and other metals, I iind that there, 
is a great dilTerence. and discernible even to the eye, betwixt 
the several ores ; for instance, of lead, some of winch I can 
.sliow you so like steel, and so unlike <?ommon lead-ore ; thattlie 
workmen upon that account are pleased to call it steel-ore. 
which being of more diiScult fusion than ordinary, they are 
wont to mix it with other ore. which they call firm-ore, to faci- 
litate the melting of it. And I likewise took ttotice of an ore, 
which for its aptness to vitrify, and serve the potters to glaxe 
their earthen ve.ssels, the miners call pottern-ore, and sell it 
(at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough, and as the workmen affirm 
in divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead. In which therefore it is no wonder, 
that severer inquiries find a great deal of disparity. I remember 
1 did not long since cause some lead-ore to be tried, which, 
being the most promising that ever I saw, made me suppose 
it might contain some considerable quantity of silver : but 
though it proved so rich in lead, as to yield after the rate of 
seventy pound to the hundred, yet one of the most expert 
artists in Europe could not extract one grain of silver out of 
it ; whereas tlie lead of very many mines, being skilfully ex- 
amined, will leave behind it, upon the test, a proportion of pure 
silver. And thougli this quantity of silver be not considerable 
enough to make .such mines as yield it pass for silver mines 
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Antimony. 


Althoufyh there is no direct recognition of anti- 
mony as a distinct metal, some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at first sight stibnite may be mistaken for 
galena. The mineral sauvinihjana or nlhlfijana was 
thus indiscriminately applied both to the sulphides- 
of antimony and of lead ( cf. vol. L, pp, 93-95 ).. 
That inlahjana contained a new metal was often 
suspected though its nature was not properly under- 
stood. Thus in Rasendra-ehudiimawi we have “nih'ih- 
jana, mined with tikshwa (east iron), and heated 
several times yields a superior kind of lead which 
is readily fusible and is of mild black colour. * 


for, as we are wont to call them mines-royal) hecarise the silver 
will not quit the cost of extracting it ; yet such mines though 
they pass hnt for lead mines with the metalist, may appear to 
he mixt mines to the naturalist, who may meet with divers ex- 
periments, wherein the little silver that is in them, may make 
their lead operate dijfferently from that of those ores, which are 
wholly destitute of silver,’’ — Edition of 1772, p. 323. 

Vide Sans, texts, p- 53. The identical distich occurs also 
in E, R. S. Cf. vol. I p, 119. Cf. also “But to detain you no 
longer on the subject, give me only leave to strengthen the 
parados I have proposed, by the authority of that great and can- 
did chymist Basilhis Valentinus^ who speaking of antimony, 
after he hath told u^, that there are several kinds of it, and 
especially two j the one more mercurial and of a golden property, 
■witnessed hy the shining streaks cr beams it abounds with ; the 
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Tla© preparation known as 
Svarnaslndura or makaradlivaja. 

As the “law of definite ]UTiportion” was un- 
known to the aneients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. “Makaradhvaja*’ even at the 
present day is a favourite remedy with the Hindu 
physicians of the A^yurvedie school.* Let us follow 
the recipe as given in Rasendra chintama'}?i ; “when 
quicksilver is killed with an equal weight of 
purified .gulplun-j it becomes hundred times more 
effiGaciou.s ; when it is killed with twice its weight 
of sulphur it cures leprosy ; when it is killed with 
thrice its weight of sulphur it cures mental 
langour ; when it is killed with four times its 
weight oC sulphur it removes grey hair and 


other more full of wulphur, but destitute of the golden nature 
that enriches the former ; adds, that there is such a different 
goodae.ss betwixt the several sorts of antimony, as there is be- 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of goodne.ss, which brings into my mind the great 
difference which I have found, even visible to the eye, betwixt 
the several sorts of Antimony." — Boyle's work — ^l.c. p. 324. 

* If we take the historical meaning of the term ‘'A'yurvedic,*' 
the above preparation cannot lay claim to this distinction, for 
it was unknown at the time of the Ohavaka and the Susruta 
and was introduced into the Materia Medica during the 
Tantric period. 
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wrinkles ; when it is killed wiib five times its 
weight of sulphnr it cures eonsumption ; and 
when it is killed with six times its weight of sul- 
i>hm’ it is a panacea for all the ills that flesh is 
heir to. Now' 25 parts hy weight of mercury can 
only take up (i. e. comhine with) 4 parts by weight 
of sulphur ; the excess of sulphnr simply sublimes 
off unchanged. In the actual preparation of svarwa- 
sindura (Lit. vermilion with gold) the mercury is 
first made into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur. During the process of sublimation 
( ) the excess of sulphur volatilises off as we 

have already explained and the gold in fine parti- 
cles remains behind as a residue. The lustrous, 
crystalline, reddish brown sublimate, which collects 
nearest the source of heat, t has the formula 
HgS. As there is an erroneous impression about 


* I ?:fr; i 

't; tf’i:: ii 

oft!® ^^3U^fW«IT3Irf; I 

II 

t Gopalakrishwa very properly lays particular stress 
upon this point. 
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the composition of this drug even among educated 
people in this country we give below the results 
of analysis of a sample of ‘Mercury killed with 
six times its weight of sulphur along with gold.*'®*^ 

Identification of metals by tlieir 
colouration of flames. 

Prominent attention should bo drawn to the 
following extract from Easrir^^iava. (Vol. i., p. OS.) 

“Copper yields a blue flame *■ * * * 

that of the Tin is pigeon-coloured ; that of the Lead is 
pale-tinted" 

We are not aware of similar tests being applied 
anywhere at such an early period as a cjualitative 
test for metals. 


Tlxe age of BMksliu Govinda the 
author of Basahridaya. 

- There is a belief current in some parts of the 
Deccan that our G-ovinda is no other than the cele- 
brated teacher of &fikaraeb:lrya. t if thore be 
any historical foundation for the belief Goviuda 

Percentage of sulphur fonnd=13'89; the calculated 
amount being 13'79 ; not a trace of gold could be detected. 

t The following ^iokas are cited from .Sahkaradigvijaya 
in support of the above : — 
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should no doubt be placed in the 8th eeutury 
A. D. Apart altog-ether from the question whether 
at such an early date the progress of chemical 
knowledge as revealed in Rasahridaya had been 
attained in India., the colophon at the end of the 
work would tell against such an hypothesis (Intro, 
liii). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kiratas and even throws out a hint that he was 
of the Buddhist persuasion. We have no valid 
reasons to believe that /Sfahkara' the sturdy cham- 
pion of Brahminioal faith and the mighty dialecti- 
cian, whose activity proved the ruin of Buddhism 
in India should have sat at the feet of a Guru of the 
opposite creed. 

iTTisiKfcr; HfHfcnsvrr^: \ 

^ faiisi?3;cr: ii 

verses and I 

In the above ^Jokas Govindaiifltha Muni is stated to be 
the preceptor of Aahkava, tiie former being himself the pupil 
of Goudapada, who in his turn was a pupil of Sukadeva, son of 
Vyiisa, the well-known compiler of the Vedas. The Govinda 
niitha of the text has been confounded by the commentator. 
Dhaiiapati Siiri with the Buddhist Govinda. It is scarcely 
necessary to take serious notice of the chronological perspec- 
tive of the author of the SaiikaradigvijayH. 
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The Mechanical. Physical and 
Cliemicai Theories of the 
Ancient Hindus. 

( By Frincipal B. N. Seal. 1l 

I propose in this paper to give a synojjtic 
view of; the m/;!<^ha!nca], physical and chemical 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available, 
would be here of little account. The origins of 
Hindu natural philosophy in the speculations of 
the Brilhinams and the XJpanishads, or in the my- 
thology of the Purums, however interesting from 
the standpoint of ^cultur-geacliichte' do not come 
within the scope of the present exposition, which 
relates to the result of systematic thought as 
directed to the phenomena and processes of Nature. 
I have therefore confined myself to an account of 
natural philosophy as expounded in the principal 
systems of Hindu thought. The Suiikbya-Patan- 
jala, system accounts for the Universe on principles 
of cosmic evolution, the Vaiseshika-Nyslya lays down 
the methodology of science, and elaborates the con- 
cepts of mechanics, physics and chemistry. The 
Vedanta, the Purva-Mimawtstl, and in a less degree, 
the Eauddha, the Jaina, and the Charvaka systems, 
make incidental contributions on points of special 
interest, but their main value in this regard is 
cvitieal and negative. The principal authorities. 
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followod in this account, -the Vya;a Bh.-ishya on 
Patanjali’s siltras, the Sawhita of’ Oharaka, the 
Bhilshya of Pra, 9 astapada, the Varttiba of Uddyota- 
kara, and the Vrihat Sa7n»hita of Varahamihira, — 
all centre round the Hindu Renaissance, the begin- 
ning's of the anti-Buddhist reaction, in the fourth, fifth 
and sixth centuries of the Christian era. Whenever 
I have made use of later authors, e. g. Kuraarila, 
iSaiikara, iSridhara, Vachaspati, Udayana, Bhaskava, 
Jayanta, Varvara, Baghunfitba, Vijnanabhikshu &e., 
I have taken care to see (except where the opposite 
is expressly mentioned ) that no idea is surrepti- 
tiously introduced which is not explieitiy contained 
in the earlier authors. 

The Sjirikhya-Pataiijala System. —This system 
.possesses a unique interest in the history of 
thought as embodying the earliest clear and com- 
prehensive account of the process of cosmic evolu- 
tion^ viewed not as a mere metaphysical spectilation 
but as ti scientific principle based on the conservation, 
the transformation, and the dissipation of Energy. 

Pmkriti ~th(i vZtwiMe ground The mani- 
fested world is traced in the Saiikhya to an un- 
manife.sted ground, Prabriti, which is conceived 
as formles.s and undifferentiated, limitless and 
ubiquitous, indestructible and undeeaying, un- 
grounded and uncontrolled, without beginning 
and without end. But the unity of Prabriti is 
a mere abstraction ; it is in reality an undifferentiated 
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manifold, an indeterminate infinite continuum of 
infiniteteimal Reals. These Reals, termed Guy^as, may 
by another abstraction be classed under three heads, 
(i) Sattva, the Essence which manifests itself in a 
phenomenon, and which is characterised by this 
tendency bo man ifestation, the Essence, in other 
words, which serves as the medium for the reflec- 
tion of Intelligence, (2j llajas, Energy, that 
which is efficient in a phenomenon, and is charac- 
terised by a tendency to do work, or overcome resist- 
ance, and (3) Tamas, mass or inertia, which counter- 
acts the tendency of Rajas to do -work, and of Sattva 
to conscious manifestation. 

The ultimate factors of the Universe, then, are 
(1) Essence, or intelligence-stuff, (2) Energy, and (3) 
Matter, characterised by mass or inertia. 

These Gu^as are conceived to be Reals, sub- 
stantive entities,— not however as self-subsisteut ur 
independent entities,— ( ), but as interdependent 

moments in every Real or substantive Existence, 

Even Energy is substantive in this sense. The 
infinitesimals of Energy do not possess inertia or 
gravity, and are nob therefore material, but they 
possess quantum and extensity ( tffwum — ). 

The very nature of Energy is to do work, to 
overcome resistance ( ), to produce 

motion. All Energy is therefore ultimately kinetic. 
Even potential Energy ( ) is only 
the Energy of motion in imperceptible forms. 


t;2 HINDU CHEMISTRY. 



The origincbl oomtituents and their inter- 
action, Every phenomenon, it has been explained, 
eonsistiS ol; a three-fold arehe, intelligible Essenee, 
Energy, and Mass. In intimate union these enter into 
things as essential constitutive factors. The essence 
of a thing (sattva) is that by which it manifests 
itself to intelligence, and nothing exists without 
such manifestation in the Universe of Consciousness 
( ). But the Essence is only one of three 

moments. It does not possess mass or gravity, it 
neither offers resistance, nor does work. Next there 
is the element of Taraas, mass, inertia, matter- 
stuff, which offers resistance to motion as well as 
to conscious reflection. ( uw; ^^5 ). 

But the intelligence-stuff and the matter-stuff 
cannot do any work, and are devoid of productive 
activity in themselves. All work comes from 
Rajas, the principle of Energy, which overcomes 
the resistance of matter, and supplies even In- 
telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation. 
(’R’flElT’SElWTfl W^iRr 

The Gu^as are always uniting, separating, 
uniting again. ( 

4T ), Everything in the world results from 

their peculiar arrangement and combination. 
Varying quantities of Essence, Energy and Mass, 
in varied groupings, act on one another, and 
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throxi^h their mutual interaction and interdepen- 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter- 
minate. ( 

)” s?frevfw ). But though co- 
operating to produce the world of efi;ects, these 
divers moments with diver.s tendencies never 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Eajas, and 
Rajas alone ; all matter, resistance, stability is due to 
Tamas, and all conscious manifestation to Sattva, 

¥(Tt5T 55# 55 =^ 5 ©^ f«5iT5’5; 

on i&id— 

■#^t "smw. on oumw^ihid ) 

The nature of the interaction is peculiar. In 
order that there may be evolution with transforma- 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 

moments. The particular Gum which happens 
to be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be- 
come latent, though their presence is inferred by 
their effect. For example, in any material system 
at rest, the Mass is patent, the Enrgy latent, and 
the conscious manifestation snb-latent. In a 
moving body, the Rajas, Energy, is predominant 
(kinetic), while the Mass or rather the Resistance 
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it offers is overcome. Xti the volitional conscious- 
ness accompanied with movement, the transforma- 
tion of Energy (or work done b)' Rajas) goes hand 
in hand with the preclomiaance of the conscious 
manifestation, while the matter-stuff or Mass, 
though latent, is to be inferred from the resist- 
ance overcome. ( 

The starting foint The starting- point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencies to conscious manifestation 
as well the powers of doing work are exactly coun- 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmic evolution ( qf’t'tnR ) is under 
arrest. ( Pravachana- Sutra 

61 , Chap. I. 

JBeffiwning of EvoliiHon, Tlie transcendental (nnn- 
mechanical ) influence of the Purusha |the Abso- 
lute ) puts an end to this arrest, and initiates 
the process of creation. Evolution begins with the 
disturbance of the original equilibrium. How this 
is mechanically brought about is not very clear, 
A modern expounder of the Sarikhya supposes 
that the particles of Sattva, Rajas, and Tamas possess • 
a natural affinity for other particles of their own 
class, and that when the transcendental influence 
of the Purusha ends the state of arrest, the 
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affinity comes into play, breaks up the uniform 
diffusion, and leads to unequal aggregation, and 
therefore, to the relative preponderance of one 
or more of the three Guwas over the others. Thus 
commences formative combination among the 
Reals, and consequent productive activity. ( 

i Chap. I, 

Sdtra 66, 

;Q^3jr?iirr5rT?( q^5rT^u^lUT^3lr^^T i 

Sdtra 128, Chap. I)^ 


Formation of wholes or systems — collocation of 
Heals : — Creative transformation accompanied vrith 
evolution of motion ( ) and work done by 

Energy ( ) cannot take place without a peculiar 

collocation of the Reals (Gu-n-as). To form wholes 
or systems ( ). it is essential that one Gu;za 
should for the moment be preponderant, and the 
others eo-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium ( other words, 

■without unequal forces or stresses coming into play 
ill different parts of the system. I ) 

^4 53ffS?r i ^ 

ST I f^sfi 1 ^ ^ 

l on kdrikd 16.) 

The Formula of Evolution — Differentiation in 
Integration, — Evolution ( ’tR’HR ) in its formal aspect 
is defined as differentiation in the integrated ( 
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In othev words, the process o£ 

eiets in the development of the 

within the nndifierentinted f 

minale (fWn) witW" *0 indeterminate CwRa<t). o 

the coherent (sefn,) within the incoherent (wajmsh 

The evolntionary series is subject to a definit 

!«itoanno/overstep 

ofsnooessioaisnot from the whole to P“^. 
from parts to the whole, -bat ever from a relative^ 

less difierentiated, less determinate, less eoncient 

whole to a relatively more difierentiated more 

determinate, more coherent whole. That the pro- 

^ToTdifiemntiation evolves out of homogene^ 

separate or unrelated parts, which are then i^ 

Jatedinto a whole, and that this whole again 
LL up by fresh differentiation into isolated 
factors L a subsequent rediutegratiou, and _so 
onad«liwte«t. » fundamental 
^l&ecowse of material Evolution. ^ * 
antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes i y 
aiwlraon these two independent and y 

hostile moments is the same radical misoonceptio 
asreoards the dialectical form of cosmic 
deveropment. On the Sankhya view, increasing 
differentiation proceeds yari 

ing integration within the evolving . 

that by this two-fold process what was an 
incoherent indeterminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 
whole. 

The different stadia in the order of cosmic 
Evolution are characterised as follows ; — 

(1) The inconceivable, the unknowable, the 

formless, of which no character can be 
predicated including Prakriti, or 

the Reals in a state of equilibrium , 

(2) The kuowable, the empirical universe, cosmic 
matter of Experience, things as matter or 
stuff of consciousness ( ), — comprising 
Mahat, the intelligible Essence of the cos- 
mos, evolved by differentiation and inte- 
gration within the formless, characterless, 
inconceivable Prakriti. 

(S) Individuated but still indeterminate staff 
bifurcating into two series — Subject-ex- 
perience and Object-experience, — compris- 
ing on ibe one hand the indeterminate 
unity of apperception or the empirical Ego, 
as the co-ordinating principle of Sub- 
ject-series ( ), and on the other hand, 
the indeterminate material potencies, the 
subtile vehicles of potential Energy 

the ultimate subtile constituents of 
the Object-series (the material world). The 
previous stadium, the cosmic matter of 
Experience ( Tm-i ) evolves within itself. 
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by differentiation and integration, an 
individuated but still indeterminate stuff 
ia two co-ordinated series, Subject and 
Object. 

(4) Determinate stuff ( fTO ) evolved witbin 
the indeterminate by further differentia- 
tion and integration, ms., in the series oi: 
Subject- experience, sensory and motor stuff ; 
and in the Object series, a corresponding 
atomic matter-stuff aetualising the material 
potencies in the form of specihe sensible 
Energies. The latter includes the diffemnt 
classes of ParamaTtus, the different kinds 
of atomic constituents of different kinds 
of gross matter ( b 

(5) Coherent and integrated matter-stuff, in- 
dividual substances, characterised by 
generic and specific properties, which 
however are not rigidly fixed, but fluent 
being subject to a three-fold change anti 
constantly evolving, 

Sdtra 44, Chap. 

ihicl )-^ 

(6) And so the cosmic series moves on in 
ascending stages of unstable equilibrium 

until the reverse course of 
equilibriation and dissipation of Energy 
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and which even now 

constantly accompanies the evolution and 
transformation of Energy, completes the 
disintegration of the universe into its ori- 
ginal unman if ested ground, the unknow- 
able Prakriti. 

The Ollier o£ Oostoie Emlution aoeovling to the 
(Siitra 19, Kda II) is shown below, in n 
tabular form • 

Prakriti, the unmanifested unknowable ground 


Cosmic matter of experience ( ) 


I . . i 

■ Subject series Object series ^ 

Individuattd indeler- Individuated luu 
minate mind-stuff determinate matter-stuft 
(unity of apperception (subtile material poten- 
empirical Ego, cies, 


Determinate mind-stuff Determinate matter-staff 
sensory and (Mt?) atomic and mole- 
motor psychoses, etc. cular constituents of gross 
( and ¥f?r’- ) matter ( qrilTO—' 
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Coherent and integrated 
matter-stuff 

WTcf'. ) 

Individual substances, 
with generic and specilie 
characters subject to con- 
stant change or evolution 
e.g. inorganic objects 
composed of atoms or 
molecules ( ), vege- 

table organisms (3'^); 

animal organisms ( ) 

Siltra 44» PddalH). 

c{?i 4 ^^ 

^i?TTrr1X^TJ7T Sdtra 19, Pdda }. 

iV.Z?.— The usual order given in the Sankbya 
compendiums is as follows :-Praknti, Mahat, 
Ahankara,— and then the bifurcation, viz.> 11 organs 
sensory ,motor and common sensori-motor from Kajasic 
Abaiikara, and Tanmatras from Tamasic Ahaiikara, 
-and -finally the Paramarius of the Sthxila-Bhutas, 
The conservation of Energy (and of Mass)— the 
transformation of Energy : 

The Guwas (Reals), though assuming an infinite 
diversity of forms and powers, can neither be created 
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nor destroyed. The totality of the Mass (Tamas), 
as ^veli as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the unmans 
fested, the actual and the potential. But the indivi- 
dual products of the evolutionary process, the con- 
crete phenomenal modes resulting from the combi- 
ned action of the original Mass, Energy and Essence^ 
are subject to addition and subtraction, growth 
and decay, which are only due to changes of collo- 
cation, and consequent changes of state from the 
potential to the actual, (in other words, from the 
future to the present and from the present to the 


■ 
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Sufcra 19, Pdda 11 ). fg. ( Patanjali 

Stifcra 15, P^da III), ugiffr: 


The doctriue of Cassation, a corollary from the 
conservation and transformation of Energy -the 
principle of collocation — the storing-up and the 
liberation of Energy ; — 

The Siiukhya view of causation follows at once 
as a corollary from this doctrine of the conservation 
and transformation of Energy. As the total Energy 
remains the same, while the world is constantly 
evolving^ cause and effect are only more or less 
evolved forms of the same ultimate Energy. The 
sum of effects exists in the sum of causes in a poten> 
tial (or nn -evolved) form. The grouping or colloca- 
tion alone changes, and this brings on the mani- 
festation of the latent powers of the Gimas but 
without creation of anything new. What is called 
the (material) cause or sum of material causes is 
only the power which is efficient in the production 
or rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Energy 
set free ( *ar¥ciifvf ) in the effect. But the con- 
comitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combination or co-operation of con- 
comitants is wanting, there is no manifestation of 
the effect. The question is — what is the aid which 
the concomitant conditions render to the deter- 
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noination (and prodnetion) of the effect existing in 
potency in its material cause ? First there is the 
merely mechanical view as illustrated by some com- 
monplace examples, e.g., the manifestation of the 
iSgure of the statue in the marble block by the 
causal efficiency of the sculptor’s art, or of the oil 
in the sesamum by pressing, or of the grain of rice 
out of the paddy by the process of husking. In 
these eases the manifestation of au e:ffect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolution from possible 
(future) existence to actual (present) existence ; 
and the concomitant condition ( ) or 

efficient cause ( ), the sculptor's 

chiselling, the pressing, the husking, is a sort of 
mechanical or instrumental help to this passage or 
transition, i 

-sr^iJTciTSfwr 

’JTfTTiifJrTTOrT Sutra 115, 

Chap. I ). HiffiTKirm: I ^U’uja^rqjflsfq 

•q ( fq=5n®tfw'^-ifq=qsi«T*!T, Sutra 129, Chap. I ). 

These mechanical exmples of the Kapila- 
Sankhya have the merit of simplicity, but the 
Patahjali-Sankhya brushes them aside, and ex- 
plains causation on the basis of the conserva- 
tion and transformation of Energy^ advancing it 
as the liberation of potential Energy existing 
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stored up in a Gu-n-a collocation, (the sum of 
material causes) the liberation following on the 
action of the proximate eJffieient cause, or con- 
comitant conditon ( ). 

The causal operation of concomitant conditions 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential 
Energy stored-up in a given colloeatioii. Every- 
thing in the phenomenal world is but a special 
collocation of the ultimate Reals (Energy, Mass 
and Essence). The sum of (material) causes 
potentially contains the Energy manifested in the 
sum of effects j and in the passage from potency 
to actualisation, the e:ffeetuating condition ( the 
concomitant cause) when it is itself accomplished, 
is only a step in the evolutionary series, which 
adds a specific stimulus, and readers determinate 
that which was previously indeterminate. When 
the e&ctuating condition is added to the sum of 
material conditions, in a given collocation, all that 
happens is that a stimulus is imparted, which re- 
moves the arrest, disturbs the relatively stable 
equilibrium, and brings on a liberation of Energy 
( ) together with a fresh collocation 

(sgwvnw, Sdtra 13, Pada IV;. fffm=u 

1 ft# fsift# »ft:rTfw 

I ( S?T^HTWs S6fcra 12, 

PddalV).’ 
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Deseribinof the production of bodies (‘organic 
vehicles’) for individual souls, out of matter of 
Prakriti, under the influence of their merit and 
demerit, as concomitant conditions, Patafijali 
points out that non-material concomitants like 
merit and demerit do not supply any moving force 
or Energy to the snm of material conditions, but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in flood- 
injr his field from a reservoir of water. This des- 
cription is intended to represent the super-physical 
influence of non-material concomitants (or causes) 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi' 
tion is essentially the same ;—there is the same 
reservoir of stored-up Energy in a given colloca- 
tion, — the same condition of arrest or relatively 
stable equilibrium, — the same' liberation of the 
stored-up potential Energy which flows along the 
line of least resistance -the only difference be- 
ing that in the case of material concomitants the 
stimulus which removes the arrest is physical, 
instead of being transcendental as in the case of 
non-material causes like will, merit and demerit, etc. 

The Vyasa-bhasbya helps us to a clear mental 
representation of the details of this process, being 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination, and as memor- 


HIITDU CHEMISTRY 



able as any in the whole history of thought 
containing as it does the theory of potentials as in 
a nutshell ;-*As the owner of many fields can 
irrigate, from a field which is already flooded, others 
of the same or a lower level, without forcing the 
waters thereto with his hands, and merely by making 
an opening in the barrier or dyke, on which the 

waters rush in by their own force j—or further, as 

the same person cannot force these waters, or the 
earthy matters held in solution therein, into the 
roots of the rice plants, but only removes the 
obstructive grasses and weeds, on which the fluids 
of their own power enter the roots ; such is 
the action of an effectuating condition ( ) 

added to a sum of material causes or conditions. 

UU; {PatO'iijaU 

SfitraS, Psida IV). 

^ ^rq: qTf^o^uqqrqfe 

g ‘qi’af ufsigfus ^g^qiq: ( 

Chain of Causation— fixed order. — The order of 
Evolution with the transformation of the Energies 
follows a definite law. The unalterable chain of causes 
and effects in the phenomenal world illustrates this 
fixed order. But though the cosmic order is one and 
fixed, it comprehends ’divers series arising from 
different combinations of the original Gu'?^as, which 
constitute subordinate or particular laws of cause 
and effect ^^\,{Paian^ali Sutra 15, 

PMa III), 
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What we call the qualities o£ things are only 
modes of Energy acting in those collocations. 

(3?I^¥fTW, Sutra 14, Pdda III ). % ^’^?Tr®fT sJfWT- 

■fHT*i:, 'Rfl>f!TS’^T3T?iT: 50f^§S{lir<?f?freT 

(^T^«u«et, Sutra 3, Fdda IV). And 
these various Energies are sometimes actual 
(kinetic), sometimes potential, rising to actuality, 
and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one 
and ubiquitous, and everything therefore exists in 
everything else, potentialiter ( ), 
without prejudice to the generic and specific 
di:ffierences of things ( ), Inor- 

ganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one 
I’e fi^ti 5i's=%5 

) so far as Mass and Energy are concerned, but 
the varied forms of Energy and the generic and 
specific qualities (or properties) of things, which 
are but modes of Energy, follow a definite unal- 
terable law in the order of theit appearance and suc- 
cession, under conditions of space, time, mode and 
causality, and hence all effects do not manifest 
themselves at once ^si^T^T^Kfv}r«-r?T?t^«?Tr[ ^ 

'?jT<?r*iTTlf«?5irar: ( ibid , Shtra 14, Pdda III \ 
4t u??i ^ I fw: 

Sutra 15. P^da III ), 
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Time, Space, and ihe Causal series 

A Tanmatra (infra-atomic particle of subtile 
matter^ is conceived by our understanding^ to 
stand in three relations— (i) position lu Space 
(a) position in the Time-series 
and (3) position in the causal series ). 

These three relations are the work of the in- 
tuitive stage of knowledge as opposed to the con- 
ceptual as opposed to )• 

But this is not the pure relationless intuition of 
Reality ( ) which may^ be 
termed intellectual intuition, but the intuition 
that imposes its forms on the Real substrate 
( or in other words empirical 

iTituition. 

UT ci^Tftr 

( o!?T'S'W[T^( Stitra 44, Pdda I ). 

Infinite Time is a non-entity objectively con- 
sidered, being only a construction of the ^ Under- 
standing l>a^ed on the relation of 

antecedence and sequence in which the members 
of the phenomenal series are intuited to stand to 
one another. These phenomenal changes as 
intuited by us in the empirical consciousness 
fall into a series, which the Understanding con- 
ceives, as order in Time. The Time-series, 
then is a schema of the Understanding for 
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representing the course of Evolution. The 
schema of the Understanding supervenes on 
the phenomenal world as order in time, and lienee 
in the empirical consciousness the Time-series 
appears to have an objective reality, and to form 
a continuum. As there is an ultimate and irreduci- 
ble unit of extensive quantity (tTk5frT»r,) in the 
Guwas or infinitesimal Heals of PrakrAi, which are 
without constituent parts, so the moment may be 
conceived as the ultimate and irreducible unit of 
this time-continuum as represented in the empi- 
rical consciousness. A moment therefore cannot 
be thought of as containing any parts standing 
in the relation of antecedence and sequence. If 
change is represented by the Time-series, a 
moment as the unit of time may be supposed to 
represent the unit of change. Now all physical 
change may be reduced to the motion of atoms 
in Space, and we may therefore define the moment 
as representing the ultimate unit of such change 
the (instantaneous) transit of an atom 
(or rather a Tanraatra) from one point in Space 
to the next succeeding point. Even an atom 
has constituent parts (the Tanma(ras). and hence 
an atom must take more than one moment to 
change its position. The motion of that which 
IS absolutely simple and without parts from one 
point in Space to the next must be instantaneous, 
and conceived as the absolute unit of change 
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( aud therefore of time, ). If this is held to be an 
irreducible absolute unit, it will follow that what 
we represent as the time-continuum is really 
discrete. Time is of one dimension. Two mo- 
ments cannot eo-exist. Neither does any series 
of moments exist in reality. Order in Time is 
nothing 'but the relation of antecedence and 
sequence, between the moment that is, and the 
moment that went just before. But only one 
moment, the present , exists. The future and the 
past have no meaning apart from potential and 
subiatent phenomena. One kind of transformation, 
to which a thing is subject, is that it ehatiges from 
the potential to the actual, and from the actual to 
the subiatent. This may be called the change of 
mark as opposed to change of quality 

and the change due to duration or 
lapse of time ( ). The present is 
the mark of actuality,— * the future, the mark o£ 
potentiality, — and the past, of suhlatency,— in a 
phenomenon. Only one single moment is actual, 
and the whole Universe evolves in that one single 
moment. The rest is but potential or subiatent, 

1 «fc( i ^ 'sr 
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52TT^?ii: I qf^^taifrflgvfgfcf, cf?t^T^^r: 

■g’jfr: i 5i?iTSW'^'qsS'p| i?'^ 

^Tw; ■???[[; i 5?icffjT ^T '^f%<T: q^?nm: gi'wrft 

^ ^T?f[: w«t: f (szfre^m 

Sutra 52, Pada Hi.) 

Vijniina-bhiksliu points out that this does not 
amount to a denial o£ Time, It means that time 
has no real (or objective) existence apart from the 
*moment^ But the latter is real, being- identical with 
the unit of change in phenomena (^’tqkwTW 
^'^’^1?^). But even this is real only for our empirical 
(relative) consciousness which intuits 

the relation of antecedence and sequence into the 
evolving Reals (Gu-Jias), in the stage of ‘empirical 
intuitioa’(5grq'^TT kf^BR^R’ST). The ‘intellectual intui- 
tion* (f’fff^'qi’c;! on the other hand, appre- 

hends the Reals as they are, without the empirical 
imported relations of Space, Time and Causality. 

Space as extension and Space as position :•— 

Space must he distinguished as Desa (locus, or 
rather f'xtension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under- 
standing, like order in time, being constructed on 
the basis of relations of position intuited by our 
empirical (or relative) consciousness, But there 
is this difference between Space-order and Time- 
order “ there is no unit of Space as position (Dik), 
6 
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toi^h"w.m.yooa««ive a unit oE Time, the 

m ment ( ' regarded as tl,e unit .,£ ehange n, tne 

moment t ^ or S'suf’t’sra® 

vhenomenal or causal senes ^ ci„.,t,;al 

r var J finite (or bounded) objects. (^. the other 
hand Space as extension or loons o« a finite b y. 
Deaa i.L bas an ultimate unit, being aua- 

f hi into the infinitesimal extensive quantity 
illUit in the Reals (Gu»^) ~ 

Ld Wut ^ ' , 

The Casual senes,- The relation ot Cause an 

Bfieot has been already explained. It only 

. h rii 1 the catet^ory of causality is 

remains to add that the c.te,,o y 

mediated through the schema of or 
The Empirical Inliiition first superimposes rela- 
tions of antecedence and sequence on cha^gmg 
phenomena (rhe evolving Gn«as o. Real ), 

and the Understanding out of t ese re a 

tions creates order in Time. The Empirical Imm- 

tion then intuits the phenomenal series of transEor- 

mation^ oE Energy in this Time-order siid m so 
doimr, imports the relation oE cause and effect into 
the Toarse of Nature. (qn4iaiwiui«»rt d-sgfenwq 

Sutra 51, Pada III). 
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The dissipation of Knergy (and of Mass)— their 
dissolution into the formless Prakn'ti : — Cosmic 
Evolution ( ) is a two-fold process, creative 

ns well as dostruetive, dissimilafcive as well as 
assimilative, kat.abolie as well as anabolic 
and and In one 

aspect, there is the aggregation (unequal aggre- 
gation) of Mass and Energy, with eoiisequent 
transformation of Energy, resulting in the creation 
of inorganic as well as organic mat ter, and the 
genesis of woilds. The successive steps of this 
process may be described as (1) unequal aggre- 
gation with storing-tip of Energy in a ceinain 
collocation, under a state of arrest (i. e,, in 
a state of relatively stable equilibrium), (2) a 
stimulus removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on tu a fresh colhication, fresh aggre- 
gation, arrest and equilibrium. The process of 
the world thus moves on from equilibrium to ecpii- 
librium, and the result of that process is ihe deve- 
lopment of a coherent determinate het,eroireneous 
whole 

in what is essentially an incoherent indeterminate 
homogeneous whole (’sthifl^). 

But there is a second aspect of this evolu- 
tionary process. Unequal aggregations are un- 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium. 
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resolution of liko to like 
y in assimilation and dis- 
exaet opposite of tlie pro- 
the integrated” wliieh 
The collocations of Mass, 
always breaking up, and 
bhe Mass, however slowly, 
are being dissipated, i. 
original formless Prakrzti, a state 
and arrest, from which 
except under the 
of the Absolute at the' 
creative cycle. Not that 
of the Mass or Energy, 
or dissolution into a condition 
diffusion from which there is 
-nhenomenon of kinetic 


process is caiiea uie 
( ), consisting 

sipation. and being the 
cess of “differentiation in 
has evolved the Cosmos, 

Energy and Essence are 
the Energy as we" 
however imperce 
dissolved into the 
of permanent equilibrium 
there is and can be no return, 
transcendental influence 
commencement of a new 
there is a destruction 
but a dissipation 
of equal uniform 
no return. This is 
Energy disappearing and 
sublatent, for in such cases 
reconversion by natural mea 
current of assimilation ( a 
over the current of dissimil 
the Universe will disintegrs 
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jala system. Three stages clearly stand out in the 
genesis of Matter ; - (1) the original infinitesimal 
units of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when 
the original equilibrium comes to an end — 
(2) The infra- atomic unit potentials, 
charged with different kinds of Energy, ^vhich re- 
sult from the action of Energy on the original units 
of Mass, ( j, and (3) the five different classes 
of atoms, the minutest divisions of which gross 
matter is capable, hut which are f.hemsulves complex 
Tanmatric systems ). 

The first stadium Bhutadi is absolutely homogene- 
ous and absolutely inert, being devoid of ail physi- 
cal and chemical characters ( ) except 

-quantum or mass ( . qfirfnq! ) ; and this 

admits neither of addition nor of subtraction, 
can neither be created nor destroyed , The second 
stadium Tanmatra re})rtisents subtile matter, vibra- 
tory, impingent, radiant, etc., instinct with potential 
energy. These potentials arise from the xinequal 
aggregation of the original mass-units in differ - 
ent proportions and collocations with an unequal 
distribution of the original Energy (Bajas). ( 

fqi' 

5?Rt qq— i 

The Tanmatras possess something more than 
quantum of Mass and Energy. They possess 
physical ♦ characters, some of them penetrability 
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fwwra?l=i). others powers of impact or pres- 
onre others rediai.t heat, others again capabilitj 
of viseoas and cohesive attraction. In intimate 
relation to these physical characlers they a so 
possess the potentials of the energies ^eptos^^l 
by sound, touch, colour, taste and smell, but be i 
subtile matter they are devoid of the peculiar 
forms (ftSv) which these potentials assumyn 
particles of gross matlir like the atoms and their 

Uregates. In other words, the potentials lodged 
in subtile matter must nndeigo peculiar transfor 
mations by new gronpinss or eollocatione to e 
classed among sensory stimuli, -gross mallei 
being supposed to be matter endned wit 
tics of the class of sensory stimuli, though m 
minutest particles thereof the sensory 
be infra-sensible ( but rot J 

incit , cm w 

The TaumrUras, then, infra atomic parti- 

dee charged with speeitio potential energies, 
first, the potential oP the sound stimulus is o gea 
in one class of particles. TanmAtras which possess 
the physical energy of vibration t WWi? J 
and serve to torn the radicle of the ether atom 
(viwPW’raw). then the potential of the tactile 
stimulus is lodged in another class of lan- 
mittras, particles which possess the physical 
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energy of impact or mechanical pressure in addi- 
tion to that of vibration and serve to form the 
radicle of the gas atom (Vayu Paramti'Ji-u) ; — next, 
the potential of the colour stimulus is lodged in a 
third class of Tanmatras, particles v'hich are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve to form the nucleus of the light a.nd 
heat corpuscle ; then the potential of the taste- 
stimuhrs is lodged in other Tanmatra^s, pnrtioles 
which possess the energy of viscous attraction, 
in addition to those of heat, impact and vibration, 
and which afterwards develop into the atom of 
water, and lastly, the potential of tbe smell- 
stimulus is lodged in a further class of Tamatras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth -atom, 

Sutra 19 Pada II 
’ffisgrefi?! reiri 

— Sutra 62, Chap. I ). 

I ( Sutra 14, 

Pada IV.) I 
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qR’tiiR; ^fiTwratf?;, qq 

^VnsiTffl'qT'it f^fi^TmqiT ^»ef: i 

q«[5C^qTqrt stwtt qr^^; %«i; TrfTqiqTf?; i 3i^ci*3TT^T' 

remarks :—• ^vt'^ ^sig 
ef5fi?qq*ir^ i 

Sutra 14, PadalV.) 

Before explaining the genesis of atoms, it is 
necessary to say something about Alcasa, which 
is the link between the infra-atomio particles 
(Tanmdtras), and atoms (Param^'nus). Alc^sa 
corresponds, in some respects to the ether of the 
physicists and in others to what may be called 
proto-atom (protyle). In one respect Alrii^a is 
all-pervasive ( ), and devoid of the pro- 

perty of impenetrability which characterises 
even the infra-atom ic potential units (Tanm^tras), 
In another aspect, A'lcasa is described as having 
originated out of the mass or inertia in Prakriti 
(Blnitadi) when the latter became charged with the 
first potential vibration ( the sound-potential ). 
Vijhana-bhiksnu in the Yoga-Vartika boldly tackles 
the difficulty. Alkiisa, he explains, has two forms, 
original and derivative, non-atomic and atomic. 
The original Alrdsa is the undifferentiated formless 
Tamas (mass in Praknti, matter-rudiment — 
Bhut^di) which is devoid of all ‘potentials, and is 
merely the all-pervasive seat or vehicle of the 
ubiquitous original Energy ( Rajas ), This A^k^sa 
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inust not be confounded with vacuum, which i« 
merely negative ( — un-occupieduess ), 
though it must be conceived as all pervasive, 
occupying the same space as the various forms of 
gross TO fitter 

and therefore devoid of the property of impene- 
trability ( ?iV!N’CT?f^r*rt3is — spt^rqrf'riqf ) which charac- 
terises atomic matter. But when the original 
equilibrium ( ) comes to an end, unequal 

aggregations form collocations in different groups 
and proportions of the three Guwas 

qsj-qfsiwTiEf and 

The transformation of • Energy now begins,- work- 
ing on a collocation of mass (with Essence) 

fq-sRlw-nf, ; it first gives rise 

to the sound potential qftqrfrf^ — 

) and the atomic Al^aia ( proto-atom, 
protyle ) is but an integration of the original 
unit of mass charged with this vibration potential. 
This vibratory ( or rather rotary ) ether- atom 

( ) is integrated, limited ( ) and as 

such cannot occupy the .same space with other 
( subsequently integratad ) atoms. But this proto- 
atomic integration of A'kasa ( ) is formed 

everywhere, and itself residing in the ubiquitous 
non-atomic Alka^a ( ) forms 

the universal medium in which air or gas atoms, 
- light and heat corpuscles, and other atoms move 
and float about, h ^q^rai'isqq; ‘^r^rrsi 


m 
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sf ?HrT!3(?f^w •^5ff«i5r'5rTf^fits?I ff 53iT?t — 

Sutra 40, Pada III. ^r^nss: % 

) P55 

I cl??T'-^?T '?IT^T5IcTT3!SfW^«[55?Tl%?[’^f^t^l«I^T?f t ?51 

Sutra 41, Pada ili). 

The geneds of the infra-atomic tmit-fotentials 
{ Tanmdtms ) and of the atoms. 

The subject of the genesis and the structure 
of the TanmStr.as and the Paramawus was a fascinat- 
ing one to thfse ancient thinkers, and a wide 
divergence of views prevailed. I will here notice 
several typical views : — those of the Vish-Ttu Purd-n-a, 
Par^sara, Patanjali and a certain School of Vedan- 
tists reported in the 

1. A famous passage in the Vish^^u Pura^^a 
explains the genesis and the structure of the 
Taniniitras and of the Bhutas f Paramawus ) in 
the following manner :-~ 

The first Tanmatra originated from the rudi- 
ment-matter (Bhutadi), the individuated but still 
indeterminate potential-less Mass in Praknti under 
the action of Energy ( qk^ffsffsti— p^^ststst, 

Sutra 66, Ch. I.) by a process of disintegration and 
emanation ( 

Sutra 14, Pada IV, fqqj’f’Rivuq; saTfccJi ?fH- 
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5[TW?!;, on Fataujali’s S-utra.—H^str^a* 

efcc.) in the menstruum, or surrounding 
medium <»f the imindividuated Cosmic Mass (Mahat) 
{ ^icurtT: ). 

This first subtile matter, the first result of 
‘Mass disintegration* and Energy-transformation, is 
charged with the sound-potential, the potential of 
vibration or oscillation ( ). It is called 
the sound-potential ( laissfci^i^ ) 

This is typical of the genesis ( and structure! 
of the other Tanm'itras (kinds of subtile matter). 
In eaoh of the remaining cases, an atomic Mass 
charged -with actual specific energies ( ) 
disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of Tanm^tra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium, — that of 
Bhxitadi, the super- subtile. Each kind of subtile 
matter becomes caarged with a new potential in 
addition to the potentials already evolved. The 
genesis or an atom, Bhdta-Paramdwu, is a quite 
different process. Here the unit potential (Tan 
matra) receives an accretion of Mass, and by a 
sort of condensation and collocation evolves an 
atom ( Bhuta-Paramd-n-u). 

The genesis and structure of the Tanmatras and 
the Bhuta-Paramawus are worked out below : — 
i. The super- sub tile individuated Mass (rudiment - 
matter (Bhutadi), under the action of the 
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original Energy (’Cst:) disintegrates and 
emanates ( in the menstruum or sur- 
rounding medium ■ ) of Mahat, cos- 

mic super-subtile Mass, and evolves a form 
of subtile matter ( ), which becomes 
charged with the sound-potential (vibra- 
tion-potential, ), and is called the 

unit of sound-potential [ ). 

This subtile matter, the Mass, charged with 
sound-potential, receives an accretion of 
Mass from the rudiment matter (Bhutadi) 
and by condensation and collocation 
evolves the Als^a Bhuta, the atomic A'kdsa, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra- 
tory motion.) ( ^ m 

on the Vish-nu 

Puratj-a passage, Sutra 14, Pada IV). 

This proto-atom, the atomic Alk^sa, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super- 
subtile Mass) and thus evolves another kind 
of subtile matter|(Tanmatra) which becomes 
charged with the touch-potential (the 
potential of impact or mechanical pressure 
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ill addition to the souiid- 
potentia) ( vibration-potential — ) and 
is called the unit of touch-potential 

4, Next, this subtile matter, the mass charged 

with t('ueh ( and sound ) potential, i,e,, with 
the poteutiids of vibration and impact, 
receives an accretion of mass again from 
the rudiment-matter ( Bhutiidi ) and by 
condensation and <5ollocation, evolves the 
Vayii Bhuba, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulus, 
i.e,, with actual energy of impact in addition 
to the actual energy of vibratory motion. 

5. Next, the atom of Vjlyu, so cdmrged with 

the actual specific energy of impact and 
vibration, again disintegrates and ema- 
nates, under the action of the original 
Energy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super-subtile Mass—Bhutadi) and 
thus evolves another kind of subtile matter 
(Tanmdtra), which becomes charged with 
the heat-potential — heat-and- 

light- potential) in addition to the impact- 
potential and the vibration-potential, and 
is called the unit, of colour-potential 
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6, Now this subtile matter, this ratiiaut 
matter, charf?ed with light -and beat-poten- 
tial, and also with impact atid vibration- 
potential, receives an accretion of Mass 
again from the rudiment-matter (Bbutadi), 
and by condensation and collocation evol- 
ves the Tejas Bhuta, the light-and-heat- 
eorpuscle, which is charged with the specific 
Energy of the colour-stirauhia, i.e., radiaies 
actual heat, and light in addition 

to manifesting the energy of impact (im- 
pingency)and of vibration (or oscillation). 

7. Next, this atom or .light-and-heat-corpuscle 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
taste-potential in addition to 

the three potentials already generated, and 
also with the physical potentied of viscous 
attraction. 

S. This subtile matter charged with the taste- 
potential and with the potential of vv^cous 
attraction condenses and collocates as 
before into the water-atom which mani- 
fests the actual specific energies of viscous 
attraction and the taste-stimulus. 

9, The viscous water-atom charged with the 
actual specific Energy of the taste stimulus 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
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smell-poiential in to the four 

}) 0 {t!ntiais alrea<ly senerated anti also with 
t.ho potential of cohesive attraction. 

10. This subtile matter eharj:»ed with the smell- 
potential and with the potential of eoheaive 
attraction condenses and collocates as 

before into the earth-atom, which luanil'ests 
the actual specific Energies of cohesive 
attraction and the smell-stimulus. 

Vijnana bhikshu in the Yoga-Vartika briefly 
summarises the Vislmu PnruTCa process 
as follows : — 

Bhfltadi as radicle in eon junction with 
Mahat produces the sound potential, which as 
radicle in conjunction with Bhutadi pro- 
duces A'kasa, which as radicle in conjunction 
with Bhiltacii produces the touch -potential, 
wbieit as radicle in conjunction with Bhilfcadi 
produces Vayu, which as radicle in conjunc- 
tion with Bhutadi produces the colour- 
potential, which as radicle in conjunction 
svdth Bhutadi produces Tejas and so on. 

In this brief summary he does not bring 
cut. the force of (the disintegrating 

process), and the distinction between the 
genesis of subtile and gross matter 
(Tanmatra and Bhufca). 

« Jisniei: i 

fsif ?jff: i 
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iu Pardsara takes 
! and structure o£ the 
-^aramd^^us. Krisk^a- 
jnresents the scheme 


IX; A famous passage 
another view of the genesis 
Tanm^tras and the Bhuta- 
pada, in the i’<3; 

as follows : — 

The Tanmatras originate 
in one linear series, and i 
in a separate line from its own 
(Bhutddi) 

Sonnd-Tanmtoa--M a 

\ centre surrounded or 

I by Bhutddi generates A' 

Tonoh-Tanmto^as a 

j centre eneiroled by 

mdtra with A'kasa-ato 
I generates Vdyu— ■ 

Colour.Tanm^tra--as a 

i centre encircled by 

mdtra with _Vdyu-ato, 
generates Tejas — 

Taste-Tanmatra— as a 

j centre encircled^ by 

J mdtra with Tejas-atc 

I generates Ap — 

Smell-Tanmatrapas a 

centre encircled by 
mdtra with Ap-atom 
generates Prithivi, 
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The genesis of a Bhuta-Paramtou ( atom ) 
from the subtile matter of a Taumutra is not here' 
so simple as in the view of the Vislmu Purima. 
The latter speaks of condensation and colloeatioDj 
but in the passage under reference a Tanmatra 
is supposed to act as a radicle, as the centre of a 
system, surrounded or encircled by Tanmatras of 
the immediately higher order in the medium of its 
own Bhuta. 


Thus au atom of A'kusa has the following 
structure : — 


Prakmt — Mahat 


PrakWti—Mahat 


An atom of A'kdsa 


Sb tssS'abda-Tanm^tra (vibration-potential) 
Bh=:(Bhdtadi) 
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An atom of Tejas— -h' 
has the following structure 
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An atom of Tejas 


!Rp = Rupa-Tanma.tra (light-potential) 

Sp = Spam-Tanmatra (impacti-potential) 
and so on. 

A Chemist will be disposed to push his ehemicai 
processes into the region of subtile matter. He 
may translate as a menstruum, and 

as a catalytic agent. In this case, an atom of 
Vdyu will be considered as generated from the 
impact-Tanmatra as a radicle, in the menstruum 
of vibratiou-Tanmatra, with A'ansa-atoms as o, 
catalytic agent. 

»3;cfif%5CTgf|fh , 

Sl^USfnWTSfUf^ 

ffci: '*!!W7t «r3lci55{im?t simt 

siTJjt— and so on. 

A slight variation of the above view is ascribed 
to a certain school of Ved^ntists in the 

The scheme may be represented as follows • 

A Bhuta-atom is evolved by integration (con- 
densation and collocation, ) from the 

corresponding Tanmdtra ( subtile matter ). This 
is the same view as that of the Vish^iu puDiwa, 
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The Tanmatras again evolve from one another m 
a lineal series as in Parasara’s view. But the pro- 
cess of this generation is somewhat more complex, 

A Tanmatra first disintegrates and emanates in 
a surrounding medium (a menstruum) of the 
Tanmatra just preceding it in the order of genesis 
and with the help of iis own Sthula Bhuta as a soiu 
of catalytic, generates the Tanmatra next in order; 
e,g>, the infra-atomic impact particles ( ) 
disintegrate or emanate, in a surrounding ‘atmos- 
pbere* of the vibratory subtile matter ( ) 
and then with the help of their own atomic in- 
tegration Viiyu, gas, generate the Tanmatra next 
in order, the subtile matter of radiant ligfit-and- 
heat ( ^st: )« 

in. Patanjali’s view, as expounded in the 
and is as follows : — 

(a) The order of genesis of various forms of 
subtile matter (potentials) : — 

(1) Bhutadi, the rudiment-matter, original Mass, 
acted on by Rajas, Energy, produces the 
sound-potential ( vibration-potential ) 

(2) This subtile vibration-potential, as a radi- 
cle, with accretion of rudiment-matter 
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(Bhtittldi) condensing nnd collocating, and 
acted on by Rajas, generates the subtile 
touoh*potentiai (impact-potential) which 
is impingent as well as vibratory (oscil- 
lating). 

(3) This siibtile impact-potential again, as a 

radicle, with accretion o£ rudiment-matter 
(Bhittadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-heat potential which 

radiates light-and-heat, in addition to being 
impingent and vibratory. 

(4) Next, the light-and-heat potential, as a 
radicle, with accretion of rudiment-matter» 
( Bhiitadi ) condensing and collocating as 
before, ganerates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 

(5) Lastly, the subtile taste potential as a 
radicle, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, which 
is charged with the potential of the smell- 
energy, and also of cohesive attraction, 
in addition to being vibratory, impingent 
and radiant. 
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The order of genesis of the Bhdta Paramd'n-us 
(forms of atomic matter). 


The five classes of atoms are generated as 
follows : — 

(1) The sound-potential, subtile matter, with 
accretion of rudiment-matter ( Bhutadi ) 
generates the A'kasa-atom. 

(2) The touch-potentials combine with the 
vibratory particles (sound-potential ) to 
generate the Vayu-atom. 

(3) The light-and-heat potentials combine 
with touch-potentials and sound-potentials 
( i,e. with impact particles and vibratory 
particles) to produce the Tejas-atom. 

(4) The taste-potentials combine with light- 
and-heat potentials, touch-potentials and 
sound-potentials {i,e. with radiant, impingent 
and vibratory particles) to generate the 
Ap-atom and 

(6) The smell-potentials combine with the 
preceding potentials {Le. with particles of 
taste -energy and with radiant, impingent 
and vibratory particles) to generate the 
earth-atom. 

The A'kasa-^atom possesses penetrability, the 
Va 3 u-atom impact or mechanical pressure, the 
Tejas-atom, radiant heat-and light, the Ap-atom, 
viscous attraction, and the Earth-atom, cohesive 
attraction. 
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Vijilana-bhikshu in one passage gives the follow- 
ing scheme of the genesis of the Bhufcas • 


A radicle of sound-potential with rudiment- 
matter gives A^kasa-atom ( Bhufcjidi ), a radicle of 
touch-potential with Al^asa-atom gives V/lyu-atom, 
a radicle of light-and-heat potential with Vdju- 
atom gives Tejas-atom, a radicle of tast ©potential 
with Tejas-atom gives Ap-atoi», and a radicle of 
smell-potentials with Ap-atom gives Earth atom. On 
this view, an atom 

of AVisa-Bb(Sb) 
of Vdyu- { Bh(Sb) } (Sp) 
of Tejas- { Bh(Sb) } (Sp) Bp 

where Bh = »j^?iir^, Sb = 

Bp=?5:i?ciJiu5r, and so on. 

Bhutas and Paramdnus— Cosmo-genesis and itS' 
successive stages. 

The *five Bhutas’ stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sdhkhyas hold, from the structural 
type of their constituent atoms— a classification 
more physical than chemical, or properly speaking 
chemico-physieal, unlike the purely chemical classi- 
fication of the so-called elements of modern chemistry. 
A Paramami, again, is a type of atoms corres- 
ponding to each Bhufca class, and indeed one and 
the same kind of Paramanu may comprehend atoms 
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of different masses, if only these should a^ree in 
their structural type, 

Gosmo-genesis — a bird’s eye view : — Out of the 
all-pervasive rudiment-matter (Bhutadi) appeared 
Alijasa (ether^, first as a Tanmatra (subtile matter) 
charged with the potential energy of sound (vibra- 
tion-potential), and then as an atomic integration 
of a mono-Tanmatrie structure ( the Alrasa-atom 
— ) also ubiquitous and all-enveloping. In 
the next stage we find a new hind of Tanmatras, 
systems of the infra-atoraic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and these 
Tanmatras ( ) combining with the 
vibration-potentials ^ A'hasa Tanmatra ) produced 
a new hind of atom, the di-Tanmatrie Vayu-atom, 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti- 
cles (Vayu). Next appeared the third class of 
Tanmatras, infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy — the energy of 
radiant heat-and-Iight. These Tanmatras ’sq’- 
) combining with the potentials ( Tan- 
matras ) of vibration and impact, produced a new 
kind of atom--the tri-Tanmatrie Tejas-atom, the 
light-and-heat corpuscle, which by aggregation 
enveloped the gaseous world in huge flames. 
In the next stage we have the fourth class of 
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Taninjitras, new and complex iafra-atomic systems 
of the radiant impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulas. These Tanmatras < ) 

combining with the three previous ones, gave rise 
to another class of atoms, the tetra-Tanmatrie 
Ap*atom, and the flaming gases wore thus preci- 
pitated into cosmic masses of viscous fluid matters 
(Ap). Finally appeared the fifth class of Tanmatras 
infra-atomie systems of the viscous radiant impin- 
ging vibratory particles which developed new 
forms of Energy — the Energy of cohesive 
attraction, as well as the potential energy concern- 
ed in the stimulus of smell. These Tanmatras 
( 1 uniting with the other four kinds 
or infra-atomic subtile parficles, formed another 
class of atoms, the penta-Tanmatric Earth-atom. 
Thus the viscous fluid matters were condensed 
and transformed into the Earth -Bhuta, compri- 
sing the majority of the so-called elements of 
chemistry. 

The Pura-Jias, in their own fanciful way, con- 
ceive that, in the course of cosmic evolution, each 
succeeding Bhuta appeared within an outer en- 
velope of its immediate predecessor, with a total 
mass ( or volume f ) a tenth less than that of the 
latter. 
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wTf: wilder: I 
f%[5T!^?t I! 

3fWI’niRW>f I 

j?'^%tf: It 

W ?fKc{^ ^S!f 11 

( slokas 72, 81 and 82 ) 

Examples of the different Bhutas ; — 

1. A'kasa {—This is ubiquitous. 

%. Vayu :— 'Various substances composed of 

(li-Tanmatrio atoms,— kinds of Vayu — must 
have been formed in the gaseous envelope 
in the second stage of cosmic evolution, 
out of the proto-atoms of A'kasa. But 
they have either suffered a fresh trans- 
formation into substances of a more com- 
plex atomic structure, or have dissipated 
into the mono-Tanmatrio A'kasa, out of 
which they took their rise. The one 
familiar example now surviving is atmos- 
pheric air. Water-vapour ( ) is but water 
(Ap), and smoke, fumes, etc* but earth- 
particles in gaseous diffusion. 

S. Tejas . — Various classes of Tejas cor- 
puscles,— substances with tri-Tanmatrie 
atomic structure, ie. two grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta-Tanmatric strue- 
ture)>— are even now known. ( 

^R:i5iR:^riT,-- ia=®r^!^«T’Er ) i 

First, there is fire, or the light*and-heat emit- 
ted by the burning log of wood or lamp ( — 
). Now it is important to note that the 
flame of a burning log of wood ( ) or an of- 
lamp is not pure Tejas, a pure mass of light-and- 

heat corpuscles. There is chemical union with 

Earth- particles (particles of the hard penta-Tan- 
mCitrlc substance) acted on by Energy ; and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed ) therein, come forth as 
flame ( ^m'. 
fq'STTSffk^— i{qq*r«Tiq, Sutra 110, Chap, V ). 

Then there is the light of the sun and the stars 
( ) which are flaming masses of 

molten viscous matters ( ^gj; c 5 l 

) or of molten 

earthy matters 

^q%cnf5T,-— fR'sruif^=|, , Sutra . 13, 

Chap. III). There is also the lightning, which 
liberates a hind of Tejas latent in the aqueous 
particles and vapours, under the action of 


108 HINDU CHEMISTEY 



Energy, in the same way aa an ordinary fire 
liberates the Tejas latent in the wood or other 
fuel. Next there are the stores of animal 
heat derived from the break-up of the nutritive 
material ( ). Lastly there comes the peculiar 
form of the Tejas Energy ( radiant Energy ) 
stored up in the metalliferous ores and igneous 
rocks which have been formed in the subterranean 
heat. Here Earthy matters are mixed up, but the 
radiant Energy predominates in the composition of 
the metals ( ^5!50Tf^ciT 
fii'l, Siitra 19, Chap. III). Aniruddha, 

a late Sdnkhya eommentatorj notes in reference to 
‘igneous bodies* that the greater part of their 
mass is derived from the Earth-Bhuta, though the 
Tejas particles determine the peculiar chemical 
combination, which produces them ; and this must 
also be his view of the composition of the - metals, 
g’f ’?[fqr ( fisft siCtt ^srfq-) 

I ( ^r^g^ffg—Sdfcra 112, Chap. V. ) 

4. Ap. This viscous fluid of a tetra-Tanmatric 
structure has bub one pure example, viz., 
water, though the various organic acids, 
the juices of fruits and .the saps of plants, 
are supposed to be transformations of watery 
radicles conahined with different kinds of 
earthy accretions. 
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5. Lastly the Earth-Bhiifca, the hard full- 
formed matter, with its penta-Tanmafcric 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is, — how does one and the same 
Bhdta, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties f 
And the answer is not far to seek. The properties 
of a tiling are only the energies that are manifest- 
ed in the particular collocations of the three 
Gu?ias, — Mass, Energy and Essence } and a tri- 
Tanmutric, or a penta-Tanmatric atom, i. e. an 
atom composed of three or of five kinds of Tan-- 
mafcras may differ from another of the same class, in 
respect of the number of constituent Tanmatras of 
any particular kind, as also of their collocation or 
grouping, and therefore in mass as well as in 
generic and specific characters. 

The Sankhya-Patanjala conceives the proper- 
ties ( or energies ) of substances to result from 
the grouping or the quanta of the Tanmatras, or 
the GuTias themselves, and hence any radical 
differences in substances of the same Bhut^ class 
must characterise their atoms, though in an infra- 
sensible form. In the Nyaya-Vaiseshika, on the 
other hand, the atoms of the same Bhuta class 
are alike in themselves, homogeneous ; and the- 


no 
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variety o£ substances comprehended under the 
same Bhuta, is ascribed merely to the different 
arrangements or groupings o£ the atoms ( ) 
and not of their components, for components they 
have none. 

As a typical and familiar instance of the variety 
of characteristic properties (or energies) that may 
result Irom variations in accompaniment or group- 
ing, the Siriiikhya'Patahjala points to the varioas 
kinds of fruit acids and juices, all originating from 
one and the same Bhuta (water) with different 
accretions of earthy matters Iei the 

same way, though we speak of onl}^ five classes of 
Tanmatras and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original Ga«as, which underlie Tan- 
miUra and atom alike ( 

55^tct: '3'^rf^^:, reporting 

the Saiikhya view ; — 

s!TTe¥(T% Sutra 44, Pada III.— qwv; 

sjfrewisf, .Sutra 44, 

Pada IV,— 

( ihid., Siitra 14, Pada III.) 

( ibid., Sutra 14, 

Pada III ). 
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^5^'^^15^?^^}T: qf’C’iow^i^ I sr?fs!ftj5<3im« 

^ ?s}^: I 

( — On Karika 16. ) 

If we take a unit o£ rudiment-matter (Bbutiidi) 
for the unit of mass (of. the mass of an electron 
with a charge of motion etc.), and represent the 
first Tanmtltra by tj^ such units, and if further, tg, 
t'.j, t- units of mass (Bhutadi) be successively 
added at each accretion to form a fresh Tanmutra, 
then the second, third, fourth and fifth Tanmdtras 
will respectively contain t^^-fto, t^+tg-j-tg, 
t3 4-t;j-ht^, and t^ -ptg -f -ft^ H-t^, units of mass. 

Also the Vayu atom ( bi-Tanmatrio system ) 
will contain ti+(ti+t2), i.e. units of 

mass ; the Tejas-atom ( tri-Tanmatric system ) will 
contain tj -{-(tj -l-fcg) + (ti+t2-!-t3) i.e. 3t3 4-2t2Hh 
tg units ; the Ap-atom ( tetra-Tanmatric system ) 
ti + (ti-f-t3)-f-(fciH-t2 + tgl+(ti4-t2*f t.j-f *4), i.©. 

-f Stg + 2t3 + units ; and the Earth-atom (penta- 

Tanmatric system ), +(tj^ 4-t2)+ 4-fti + t24' 

tg + t^ + tg), i.e. 5tj -f 4t3Hh3t3 + 2t4^-f tg units. 

If t units of mass be added to the first Tanmafcra 
to form the atom of A'kasa, the latter will contain 
tj -f t units of mass. 
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In other words the numbers representing the 

mass-units (Tamas) in the different classes of atoms 

( gross matter ) will form an ascending series, viz. 
C+t, 2t^+t2, 3t,+2ta+t3, 4t, + 3t2 + 2t3 + t,„ 

and 5ti-i-4t2+3t3 + 2 t^+tg. 

Now if a follower of the Sahkhya-Patanjala were 
asked to account for differences among Paramdmis 
of the same Blnita class, he would perhaps suppose 
to vary from cC, to /3,, t, from =c„ to (i„, t, from 
ot 3 to Ac, t, from ct, to /3, and t, from cc, to ^ . 

Therefore the mass-units contained in the Vayu* 
atoms of the different possible V4yu substances 
would be represented by 2*t j + 1, 2cCi + 1+ 1, 2< j 4* 

24.t, 2/3j+t, in A. P. with unity as common 

difference. there being 2(/3,-«c,) + l possible Vayu, 
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The mass units contained in the Earth- atoms 
oi; the different possible Eartb-substanees would 
form the series in A. P., -f 4-^ 

5^ j -ffsCg + S=<. .j -{“ 2^ ^ 4- =t 5 + 1) 5^1 j + 4/32 +3/3 jj + 

2/3^ + /3.., there being 5(/3j -< i) + 4(/33 •-«t„) + S 
{/3;, — 6t„ ) + 2(/3^ ~®t 4 ,) + (i ^5 — ®t 5 ) + f Earth-substances 
possible. 

Size ( ).—* As to size or vulume, the 
Sdiikhya accepts only two kinds, — the infinitesimal^ 
which is also without parts ( ) and the 
non-infinitesimal, which consists of parts — 
). The latter varies from the excessively 
small (the so-called A«us. Tanmatras and Parama,- 
«us) to the indefinitely great ( 

A'kaaa ). 

The Gu'Jias alone are infinitesimal, with the 
exception of those ubiquitous ones that evolve into 
A^kasa-atoms and Mind-stuff ( and 'ff’Tf:- 

-all the rest of the evolved products C whether 
subtile or gross matter) are non-infinitesimal, 

Vijnanabhiksbu notes that all the Gurtas 
( Reals ) cannot be ubiquitous. If this were the 
ease, that disturbance of equilibrium, that unequal 
aggregation with unequal stress and strain, with 
which cosmic evolution begins, would be im- 
possible. The Gu'Was, which give rise to A'kam 
and Mind-stuff, must be held to he ubiquitous, 
and this will suffice for the ubiquity of Piakr'ifci, 


8 
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^fcf 

Pada III.) 

Chemical Analysis and Syntheris-Elemente and 

Compounds. 

What then is the equivalent in the Saiikliya- 
PAlafiiala o£ the distinction between a chemical 
element and a chemical compound, or is there 
none? Did or did not this elaborate physical 
analysis and classification o£ things lead on to a 
classification baaed on chemical analysis aad chemi- 
cal synthesis? These are questions of singular 
interest, the answer to which will disclose some new 
points of view from which the ancient Hindu 
thinkers approached the problems of chemical 
physics and physical chemistry i 

Aggregates may, in regard to their 

structure, be divided into two classes, (1) those 
o£ which the parts are in intimate union and fusion 
being lost in the whole ( ; and (2) 

mechanical aggregates, or collocations o£ distinct and 
independent parts ). 

A substance is an aggregate of the former kind, 
and may be divided into two classes, (1) the Bhutas 
and their ‘isomeric’ modifications and 

) ; and (2) chemical compounds 
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). Chemical compounds again may be 
subdivided into uvo classes, (1) those composed 
of: atoms o£ the same Bhiita class, i,e. of difilerenfe 
isomeric modilieations of the same Bhiita, and 
(■2) those composed of atoms of different Bhuta 
classes. In the first ease, there is contact between 
‘isomeric* atoms ( ), in the second 
case, between heterogeneous or ‘polymeric’ v atoms 
( ). The first contact leads to inti- 

mate union ( 

^^cfr’isiT fWKT ) : the 

isomeric atoms by a peculiar liberation of Energy 
{ 5e5iT^41’q^’«[-~the action of similars on similars ) 
are attracted towards one another, and being 
riveted as it were, form the so-called material cause 
) of the compound product. The 
second kind of contact ( that between unlike or 
‘polymeric* f atoms of heterogeneous Bhutas ) begins 
with a liberation of Energy ( ), which breaks 

up each of the Bhutas, and taking particles 
(or atoms ) of one as nuclei or radicles groups 
particles of the rest round these radicles in 
a comparatively free or unattached condition. 
In this case, one Bhiita, that which serves to 
furnish the radicles, not necessarily that which 
is numerically or quantitatively predominant, 
gets the name of material cause ( ), 
and the others, which by their collocation cause 
the liberation of Energy ( or ^ 
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are called efficient causes 

on Karika W. The .Lus- 
tration given (via. the Eases as modifications ot 
Ap water, with Earth-accretions) show that tins 
proi^es applies not only to the Gu«as, but also to 
theBhntas. UUT 

on Kirit417).-nn a,ft (nst 
Sift) ^?av:uira^iwwntin 
on S,itra 112, Chap, T ). nnftw^aa 

( ft'snsifw’a— )• 

Aniruddba goes so Jar as to hold that both 
.isomeric' and ‘polymerie' (or ‘heterogenic) com- 
binations are real cases oJ const.tut.ve contact. 

( anrni^nm e-S- «Vsa^lSle'?«ai^iaw-arr=W'! on Sutia 
113, Chap. V.) But in the later Santhya-Eatanjala 
the ’current teaching denied this-.t^m 3 ,^mn,n 
(Sfltra 102 , Chap V), when fwnfn .5 notes-.Ufst 

fsasnn'hnnt .elura'ta- n 

But besides these transJormations of substance 
( 5 anwur«m) by ‘isomeric’ or 'heterogen.o 
process, ceaseless changes go on in the characters, 
the modality, and the states of snbslances-ehanges 
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which are due to the unequal distribution of force 
(or of stress and strain, “-pressure) among the 
Gimas, which are in themselves constant. ( 

?r tjcrt sii^ 

esf, ?ift »iT?TT ^l%ur 

‘5?%,'— 5r<5f*?tSfc^sr'7 
Sutra 13, Pada HI. ) 

“Ei’en as the same figure ‘P stands for a 
hundred in tlie place of bundrcd, for ten in the 
ydace of ten, and for a unit in the place of unit.*'* 


* This conclusively proves that the decimal notation was 
farailar to the Hindus when the Vydsa-Bhashya was written, 
i.e. centuries before the first appearance of the notation in 
the writings of the Arabs or the Greco-Syrian intermedia- 
ries, V^chaspati, who comments on the Vydsa-Bh^shya, 
composed his Nyaya-Suehi-Nibandha in 
i.e. Sainvat 898 or 84’2 A. I). This cannot be S'aka 898, 
for apart from the decisive use of which by this time 

had come to signify the Samvat era, Vichaspati’s commen- 
tator Udayana, wrote the Lakshawdvalf in S'aka 906— 

vI'^<qT5[^Tr H 

and Udayana, who wrote the Parwuddhi on the T4tparyya- 
t£kd of Vdchaspati, could not have been a contemporary of 
the latter, as will also appear from the invocation to Saras- 
vati in the opening lines of the Parwaddhi. Vdchaspati 
then preceded Udayana by 142 years, and must have been 
himself preceded by the author of the Vydsa-Bhdshya by a 



ISTow tbe question is — in these mixed sub- 
stances does the fusion take place by Parama^us 
or by larger masses (or lumps) ? Now a Paranu'mu 
is defined to be the smallest portion of any sub- 
stance which exhibits the characteristic qualities of 
that substance,— in other words, it stands for the 
smallest homogeneous portion of any substance,. 
It is not without parts and therefore not indivi- 
sible. It is subject to disintegration. In a Bhuta 
or its isomeric modification, the Parama-tiu, the 
smallest homogeneous component particle, is un- 
mixed, and therefore corresponds to the atom of 
modern chemistry, In a mixed substance ( 

whether it is an ‘isomeric’ or a ‘polymeric’ 
compound, the qualities are due to the mixture, 
and therefore its Paramami, the smallest homo- 
geneous particle possessing its characteristic 
qualities, must result from the mixture of the 
Paramimns (in smaller or larger numbers as the case 
may be) of the component substances. The Para- 


longer interval still, for Vacliaspati ascribes the Bhasbya to 
Veda-Vydsa himself ( j- 

The internal evidence also points to the conclusion that the 
Bhashya cannot have been conaposed later than the sixth 
century, -~cf. the quotations from Paiichasikha, Vdrshaga«ya, 
andtheShash#i-Tantra-S'&stra, without a single reference to 
I'jvara-Krishna-which is decisive. I nmy add that .i 
remember to have come across passages of a similar import in 
Buddhist and other writings of a still earlier date. 


HINDU CHEMISTRY 


119 


miiTiu of a mixed substance therefore corresponds 
to what we now call molecule. ( ? 5 S 

— c{’? 3 [taiTT|l— 

SiUi')i, 52, Pa da III. — sn^fsifSTcfT ^ I 

5!^qTm’0ftaiTf%55T2|'?T^’l 

Sutra 88, Chap. V.)— That the 
Paramawus form molecules ( fjwii ) in forming 
substances, is acknowledged by the Sahkhyas as will 
appear from Gaudlapiida,— iffsfr w.T’w?fis»??5'aiT: | 

( on Karika 12). Even the Vaiseshikas, with 

their prejudice against ‘pol^’-raerie* or ‘heterogenic' 
combination, acknowledge that in ‘polymeric’ com- 
pounds the different Bhiit a substances unite by thtir 
Parama'?2,n8 (or atoms), though they rigidly insist 
that in such cases only one atom should be regarded 
as the ‘radicle’ ( or ) and the 

others as co-efficient causes ( ), 

e g. qstfiqi^— q'q 50^?iq€ q 

qRWfTia where S'ridhara notes qif^qT ’sq’B'^qqiT: 

and Udayana ^gi€i5}T 

f^.W5f5(‘ fqqt^cf ) } 
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Silnkhya-Pilfcanjala 
I ISfyilya-Vai^eshika 
conceived to exist 
a molecnle 
eoin- 

‘polymeric’?) atoms, 
believed to take place 


It is only in the mediasval 
tliat under the iniiuence of th 
doctrine a radical difference was 
between the structure (or constitution) of 
composed of ‘isomeric' atoms, and that of one 
posed of heterogeneous (or 
In the former case, there was 
intimate union ( w }, in the latter case, only a group- 
ing of comparatively free or loosely attached atoms 
round a radicle atom t ), with liberation of 
Energy ( or and the setting up 

of anequal stress and strain ( ). 

At the same time, it- was of course admitted that this 
distinction does not apply to the forms of subtile 
matter ( Tanmatra— ) which could unite in inti- 
mate fusion, whether homogeneous or heterogeneous. 
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11 and 12, Chap. HI.— 

^mfif [ibid. Sutra 19, Chap. III.) 


But ia the original Saiikhya-Putailjala it ap- 
pears that the production of a new substance by 
mixture of unlike Bhutas ( ) was con- 

ceded as freely as in the Vedanta, and was conceived 
as nowise differing from the formation of a com- 
pound of atoms of the same Bhuta class. The 
Sarikbya analysis of all change into transformations 
of Energy due to collocations of nnehanging Gimas, 
in other words, the prevailing chemico-physieal ( or 
physical ) point of view* naturally recognises no dis- 
tinction between collocations of ‘isomeric’ and those of 
heterogeneous (or ‘polymeric’ f j atoms At bottom 
they are all collocations of tlie Gu-nas. Even Vijhana- 
bhikshu who, as one of the latest expounders of the 
Sahkbya-Patafijala, has been most affected by the 
Vaiseshika prejudice against ‘polymeric’ combination 
( ) urges that the qualities of a compound 

substance are not necessarily the result of similar 
qualities in the component elements. 
cRT!^g^i[iwcR?\T i ) 

Elsewhere he explains th at far from the vital acti- 
vity being independent it is originated and main- 
tained by the combined operation or fusion of the 
different sensory and motor reflexes of the living 





HINDir CHEMISTEY 


the production of salt by the eow, the horse, the 
buffalo and the elephant, thrown into the salt factory 
of Sambara in Eajpntana or of the flame of a 
candle by the combination of wick, oil and tire, 
^w^rfi^rrcr i Jiqis’g’- 

^f'c-t>5j[y??«!rT5it i— on Pada- 

IV, Sutra 14'.) 


Earlier still, i,e„ not later than the sixth century, 
the Vyilsa-Bhashya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com- 
pounds of water and earth substances, in the shape 
of saps, acids and juices, are found in plants iu 
their different parts 

}. In f.ther words, bi-Bhautie compounds 
are hei’e placed in the same category as ‘isomeric' 
compounds of substances of the same Bhuta class, 
for here the particles of both ’ the Bhutas are 
regarded as forming the matter (material cause — 
of the smallest homogeneous portions of 
the compound substances. 

jy”.i 5 \--Vuchaspati naturally interprets this to 
mean separate modifications of the two Bhutas. 
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The view of the earlier Saiikhyas that atoms of 
different Bhutas may chemically combine to form 
molecules of compound substances as much as atoms 
of different modes of the same Bhiita comes out 
clearly in Ubpala’s brief reference to the Saiikhya 
system in bis commentary on Varahamihira 's Vrihat 
Samhita. ( m: ! 

Utpala, Chap, i, Slioka 7 ). 

Chemistry in the medical schools of ancient 
India : — As a matter of fact, lon^ before the fifth 
century, probably as early as^ the first century A. d , 
the prevailing schools of medicine and surgery which 
■were based on the S'aiikhya teaching with a metho- 
dology derived from the Nyaya-Vaiseshika doctrine 
( of, Charaka, S'arirasthana, Chap. I, Vimanasthana, 
Chap. Vni — also Susruta, SlMirasthilna, Chap. 1) 
had founded an elaborate theory of inorganic and 
organic compounds, which equally admitted iso- 
Bhautic and heterO'Bhautic combinations. Like the 
Vedantists, Charaka held that each of the gross 
Bhutas (Mahabhiitas) is a peculiar ultra-chemical 
compound of five original subtile Bhutas. In this 
sense, every substance is penta Bbautie, but for 
purposes of chemical analysis and synthesis, i. e. 
considered with reference to the Mababhutas, all 
substances in their chemical constitution, belong to 
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one or other of the following classe? : Mono- 
Bhautic, bi-Bhautic, tri-Ehaiitic, tetra-Bhautie, and 
])euta"Bbautic. Compounds of difEerent .Bhutas, 
again, may combine to form more complex substan- 
ces, and these in their turn, higher compounds still, 
and so on in progressive transformation, as is more 
specially the case with organic substances and 
products. 

Physical characters of the Blu'itas : — The pre- 
vailing physical characters of the different Bhutas 
and their isomeric modes are enumerated as follows. 

Earth-substances — Heavy, rough, hard, inert, 
dense, opaque, exciting 
the sense of smell. 

Ap-substanees — Liquid, viscous, cold, soft, 
slippery, fluid, exciting the 
sense of taste. 

Tejas-substances-- Hot, penetrative, subtle, light, 
dry, clear, rarefied, and 
luminous. 

Vayu-substances—- Light, cold, dry, transparent, 
rare-fied, im pin gent. 

Alvasa-siibstanees— Imponderable ( or light ), 

rarefied, elastic, capable of 
sound ( vibrations ). 
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i-Oharaka, S arirasthana, Chap. 26 ; compare 
Susmtaj Siifcrasthaua, Chap. 41 )• 

Charaka points out that the primary qualities 
or specific physical characters ol: the five Bhutas 
are tactile qualities, i. e. sensible to touch, e. cj. 
hardness ( or roughness ) for Barth, liquidity ( or 
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fsfjfiiSTi—Susrnta, Saura- 

sihana, Chap. I. ) i ’«rTWl5i'W 

^^s!-^s(Tf^ I I t 

I qiii*|?ifjfq j—Dalmia on 

Snsruta, loe, eit.) 

Mono-Bhautic Earth-sabstanccs r — Charaka and 
Susruta regard the following as Eartli-snhstances — 
Gold, the five Lohas ( silver, copper, lead, iron and 
tin) and their ‘rust’, arsenic, orpiment, various 
mineral earths and salts, sand, precious stones, 

( Charaka, Siitrasthana, Chaj). I. Of. also Su.sruta, 
Shtrasthana, Chap. I— ^i^^’C3ft!?Tf<tl^¥(iT?l5T:- 

n?5i^5{T—Dalva%a on Susruta, loc, cit.) 

The salts include common salt, saltpetre* etc. 
Susruta mentions, the alkalis, borax, natron* 
Yavakshilra ( carbonate of potash ) etc. The Audbhida 
salt* an inflorescence of the soil, stands for reh ( 

^5JT[ ). 

Of these Earth-substancee, some were known 
to be compounds, e. g. the chemical salts of the 
metals, collyrium etc. Susruta describes the pre- 
paration of the metallic salts. The leaves of the 
metals were pasted over with the salts, and then 
roasted ( ) ( Chikitsasthana, Chap. 10 ), 

These metallic salts are therefore mono-Bhautic 
Earth-compounds, Susruta also gives the preparation 
of mild and caustic alkalis, (Sutrasthana, Chap 11. 
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Origin of precious stones : — Some hazarded the 
guess that the precious stones are rocks (or earths ) 
metamorphosed by natural process in the course 
of ages ( Varahamihira— 15^; 

Utpala notes, ). 

Ap-substances, simple and compound 
Susruta, following Charaka, enumerates various 
classes of Ap substances ( as follows : — 

waters, acids, milks, curds, butters, oils (vegetable 
as well as animal), fats, honeys, molasses, alco- 
holic liquors, urines etc. 

Pure Ap (Mahabhuta) is tasteless and the 
six tastes are developed when the Mahabhuta 
Ap enters into combination, mechanical or chemi- 
cal, with other Mahdbhutas. Susruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 
so dissolved are predominantly Earthy, the water 
tastes acid or salt, — where predominantly, watery, 
the resulting taste is sweet,— where the Earth 
particles are mixed up with Tejas, the water tastes 
pungent or bitter etc. Such is the case with mecha- 
nical mixtures. In the case of bi-Bhautic or tri- 
Bhautic compounds Charaka mentions that sub- 
stances with Mahabhuta Ap predominating in 
their composition taste sweet ; with Mahabhutas 
Earth and Tejas predominating, acid ; wdth Maha- 
bhutas Ap and Tejas predominating, salt ; with 
Mahabhutas V^yu and Tejas predominating, pun- 
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gent ; with Mahabhutas Vayu and A'kc^a predo- 
minating, bitter ; and with Mahilbhiitas Vaju and 
Earth predominating, astringent (Charaka, Sutra- 
sthaua, Chap, 26, — of. Susruta, Sutrastbana, 
Ghap. 42), 

In fact with the exception of Siisriita^s waters 
which are mechanical mixtures, or rather solutions, 
all these Ap-substanees are organic products 
and, as such, penta-Bhautic, i. e. compounded of all 
the five Mahabhutas, and the particular ^taste’ 
which is developed depends on the relative pro- 
portion of the Mahabhutas, and the predominance 
of one or more of them in the penta-Bhautic com- 
pound in question. 

Qualities of Compouuds. — The isomeric modes 
of each Mahdbhuta have specific colours, tastes 
etc. due to their structure, the arrangement 
of their atoms, and the physico-chemical charac- 
ters of compounds whether of the same or of 
different Mahabhutas result from the collocation 
in unequal proportion of the different forces 
latent in the atoms of the component substances. 
Charaka adds that the varied forms ( textures ) 
and colours of organic substances, whether vege- 
table or animal, are derived in the same way, 

Susruta ignores Charaka’s distinction between 
Mahabhuta and subtile Bbfita, and views every 
9 
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substance as in reality penta-Bhaiitic and it is 
only the relative predominance of a particular 
Bhuta or Bhutas in any substance that deter- 
mines its class. ( 

?c5iTfvtWf^: I ^ 

%-i 1 Susruta, Sutras- 

tluina Chap. 41) 

The extant Charaka and Susruta— Succession of 
medical authorities 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools ^ of 
Ancient India, are both redactions of original 
authorities. The extant Charaka is a redaction by 
Dridhabala of the genuine Charaka Sa77^hit5. 
which was itself a redaction by Charaka of the 
original work of Agnivesa, the disciple of A'treya 
Punarvasu as distinguished from Krish^iatreya an 
Bhikshu A'treya, also well-known medical autho- 
rities. The extant Susruta is a redaction by 
Nagarjuna of an original work ( Vnddha Susruta ) 
by Susruta, the disciple of Dhanvantari. That 
Charaka preceded Susruta is almost certain. 
Nagdrjunawas probably earlier than D^’idhabala. 
At any rate, Dridhabala imported into Charaka 
much of the surgical knowledge which had till then 
been the traditional heritage of the Susruta school. 

And ill the matter of the surgical treatment of cer- 
tain diseases, the genuine DWdhabala is often as 
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advanced as Susruta's redactor himself. The latter 
was probably identical with the alchemist Nagarjiina 
( Siddha Nagarjuna ), the metallurgist NiXgarjuna 
( author of a treatise on metallurgy. Lahas'dstra ), 
and the Buddhist Nagdvjuna, author of the Hjidhya- 
naika-sutravritti. Oharaka and Susruta continued 
to receive additions after Dridhabala and N.'igar- 
juna, and even after Vagbhaia_, but the whole of the 
extant Charaka is probably much earlier than the 
commentator Ohakrapaw, and the whole of the 
extant Susruta earlior than Dalvana, the commenta- 
tor, and Mtldhava, the author of Rugvinischaya. 
The extracts in Vdgbhaia make it certain that the 
passages I have quoted or shall quote from the 
Sutrasthaiia and S arirasthdna of Charaka and Sus- 
rata cannot be later than the sixth century of the 
Christian era. 

Preparation of Chemical Compounds. — The 
knowledge of chemical compounds and of their 
preparation continued to make progress in the 
Oharaka and Susruta Schools. The great metal- 
lurgist, Patailjali, iu his treatise on Metallurgy 
( ) gave elaborate directions for many 
metallurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal- 
gams, and the extraction, purification and assay- 
ing of metals. Probably it was Patafijali who 
discovered the use of the mixtures called Yic2as^ 
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whiohoofteinedaqua regia or other romeral acids 
I potentia. Unfortunately Patanjah’s 
om« appears to have been lost, but extracts horn 
Tara Lciueutly found in mediaeval works on 
Medicine and Kasayana. which leave^^no dou^^^ 
as to its remathable scientific value. 

Inrgist Nagdrjnna advanced the ^ ° 

chemical compounds by his prepaa'ations of me. 
cnry. The Harshacharita, in the seventh cen- 
tury relates a fable concerning this Nagarjuna 

and speaks of him as a friend and contempcr^ o 
Satavahana. The relative priority ol Patan3ah and 

Nagarjuna is a vexed question m the history o 
metaUurgy. That NagArjuna’s lohashstra was earlier 
than the final redaction of 
from the following eironmatanoes (1) Chakrada 
in his summary of Nagdrjnua mentions that the 
chemical process of testing pure iron must be repea- 
ted twice before it can he regarded as decisive, wheie 
as S'iTadftsa Sen’s extract from Patanjali shows that 
the latter directed the process to he repeated seven 
times ; (2) Patanjali in the Abhraka-vidhi (mica 
operation) adds mercury, which in this particular 
operation is panting in NdgArjuna’s recipe (of. 

Chakradatta, and Patanjali as reported in the 

Yogoratndkaia-samuchobaya)! and (3) Ndg.iijuna 

is quoted in the earlier compilations, Patanjali m the 

^'^'ilarly in the sixth century, Vardhamihira in the 
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YWhat Samhita gives several preparations o£ 
cements or powders called Vajra-lepa "‘cements 
strong as the thunderbolt and there was ample 
use for these in the temple architecture of the 
Buddhist period, the remains of which bear 
testimony to tiie adamantine strength^ of these 
metal or rock cements. ( 
irfrow ^ i Chapter 66, 

Ibid. ). Variihamihira also alloiles to the erper s 
in machinery and the professiona 

experts in the composition of dyes and eosmeMS 
Oh. 10, alsoCh. 16). 1 wouU also 

refer to the interesting Chapter on Pertumery 
(Ch. 70) where Vatahamihira gives var-ioue r^pes 
for artifioial imitations of natural flower scents as 
of the essence of Vakula, Utpala, Champaka, 
Atimnktaka &o., arranges compound scents m a 
sorb of scale according to the proportions of cer- 
tain ground essences used in their preparation, 
and determines by the mathematical calculus 
of combination ( ulwOTtllv ) the number ot 
variations of the different notes in this scale. 
To those classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thonsan years 
the markets ot the East as weU as the West and 
secured to her an easy and nniversally recognised 
pre-eminence among the nations ot the world m 



manufactures anJ exports :-( 1 ) the preparation of 
fast dyes for textile fabrics by the treatment of 
natural dyes like MailiishiM with alum 

and other chemical ( e. g. sulphate of iron } 
also cow-dung (ef, the ‘Wdung substitute’^ 
Eoscoe); (2) the extraction of the principle of 
indigotin from the indigo plant by a process which 
however crude is essentially an anticipation of 
modern chemical methods ; and (S) the tempering of 
steel in a manner worthy of advanced metallurgy, 
a process to which the medi*eyal world owed its 
Damascus swords. It was this applied chemistry 
much more than handicraft skill which gave India 
her premier position in the middle ages and earlier 
{ indeed from Pliny to Tavernier ) in exports and 
manufactures ; for in handicraft skill as in design 
and workmanship, great as were her merits, India 
came to be surpassed by her disciples China ana 
Japan. 

The Viisavadatta and the Dasakumura Charita 
ill the sixth century allude to the preparation of 
a mass of fixed or coagulated mercury ( 
fq^iH ; a chemical powder, 

the inhalation of which would bring on deep sleep 
or stupor ; a chemically 

prepared stick or wick for producing light without 
fire ( J and a powder which 
like auEesthetic drugs or curare, paralyses 
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sensory and motor organs { 

■— ). Vr^nda 

( circa 950 a, d. ) notices the preparation ot‘ sul- 
phide of mercury (^«Ti3r,^4) composed of one 
part of sulphur, and half its weisflit of^ mer- 
cury j and also of cuprous sulphide (uufeUTw). 
Chakrapawi ( circa 1050 a. i). ) mentions the pre- 
paration of the black sulphide of mercury, bj 
taking equal parts of mercury and sulphur”. 

The Ra-itirwava ( circa 1200 a. u. ) notices the 

colours of metallic flames, probably after Patanjali ^ 

e. g. copper gives blue flame; tin, pigeon- 
coloured ; lead, pale ; iron, tawny ; blue vitriol, 
red. It may be noted that the Basar'^uva regards 
mercury as a penta-Bhautic substance. 

The Easaratna-samuchehaya divides the mi- 
neral kingdom (Earth-substances, simple and 

compound) into the following classes (1) 
The eight Kasas, mica, pyrites, bitumen, blue vitriol, 
calamine, etc (2) The eight Uparasas 
( useful in operations of mercury ), sulphur, 
red ochre, green vitriol, aJnro, orpiment, realgar, 
collvrium, and medicinal earth, to which may be 
addk the eight Sridh4ra»a Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (») ihe 
gems, diamond, emei-ald, sapphire, cat’s eye, sun- 
stone, moon-stone, pearl, etc. (4) The metals. 
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^old, silver, iron, copper, lead, tin, and tlie alloys— 
brass and bell-metal. Other Earth-substanoes are 
six salts, three alkalis, mineral earths, and several 
poisons ( cf. vol, I, pp. 32-98 ). 

Chemical compositions and decompositions — 
metallurgic processes. — In these writings, we 
£re<][nently come across instances of chemical 
composition and decomposition, by processes, 
more or less crude, of calcination, distillation, 
sublimation, steaming, fixation, etc. { 
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g ?T?qf?T) ; of 2 inc ( wm, 

) from calamine ( 'K^'^ — Rasar-w-ava ) ; of copper 
from pyrites ( etc,— -Sasar^iava, (tbougli 

the golden pyrites were supposed to be a semi-mefcal 
of gold, containing some gold along with the 
essence of copper ) — the purifications of mercury by 
repeated distillation from lead and tin with which 
it was wont to be adulterated in the market, The 
various metailurgic processes described are — extrac- 
tion, purification, killing (formation of oxides, chlorides 
and oxy-chlorides for the most part ), calcination, 
incineration, powdering, solution, distillation, 
precipitation, rinsing ( or washing ), drying, steam- 
ing, melting casting, filing, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures — 

— and ), ’—methods which, if often 

crude, especially from the absence of independent 
and isolated mineral acids, were yet .in several 
instances remarkably simple and effective, and which, 
after all by the use of various Vid^as potentially 
containing mineral acids aqua regia, sulphuric acid, 
hydrochloric acid, etc.) virtually accomplished the 
practical ends kept in view. To these were added 
several special processes for mercury ( e. g, fixation ), 
bringing up the number of mercurial operations to 
nineteen. 
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It may be noted that the mixtures called Yid&s, 
which potentially .contained dilute mineral acids, 
were regularly employed not only in killing the 
metals ( forming their oxides and chlorides }, 
but— what is of fundamental importance — for pur- 
poses of chemical decomposition of metallic salts’^ 
etc. and the extraction and purification of metals. 

Organic Co mpounds»— Organic Compounds are 
either vegetable or animal substances ( 5fl=3fT 
The molasses, the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of plants 
are vegetable compounds ( Honey 

milk, curd, butter, fat, bile, urine, and other excreta, 
together with the organs and tissues of animals, 
are animal substances. Charaka notices vegetable 
as well as animal oils. The viscous (oily) substances 
are classed under four heads — butters, oils, fats, and 
marrows ( !Frwr }. Salt may 

be either mineral or vegetable salt. 

Susruta divides poisons into two classes —Vege- 
table and animal, but several poisons expressly 
termed mineral poisons ( ) are included in 

the first class. 

All organic substances, whether animal or 
vegatable, are penta-Bhautie, being compounded 
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of greater or less proportions of the five Mahd- 
bhufcas. 


Taking the human body Oharaka finds that 
the IVetus is composed of sixteen organic sub- 
stances, viz. four, composing the Sperm-oell which 
comes from the male j four composing the germ- 
cell which comes from the female ; four added by 
the transformation of the nutritive inaterialj and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As to 
the four organic substances which compose the 
sperm-cell, or the other four which compose the 
germ-cell, it is not clear whether in Charaka’s view 
they are also in their turn compounded of less 
complex organic substances, or whether their 
constituent elements are inorganic penta-Bliautie 
compounds. 

The tissues that appear in the course of deve- 
lopments of the fmtus are further transformations 
( higher compounds ) of these fa'tal substances. 
All the component substances of the body are penta- 
Bhautie compounds, though sometimes they are 
assigned to the particular Bhdtas which predominate 
in their composition, e.g, bile to Tejas, lymph, chyle, 
blood, fat, urine, sweat and other secretions to Ap, 
and skin, flesh, bones, nails, hair, etc. to Earth. 
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efc seq. Charaka, 

Slirirasthana, Chap. II. vide also Charaka, 
Sanrasthana, Chap. VII. cf. Gaiigddhara’s 
Jalpakalpataru. W 

1 g qgj?’? \ 

Cf. Charaka S avirasthana, Chap. IV. ^TSSfl^^tsfqf 

F<ctal Development ( after Susnita ). The ovum 
fertilised by the sperm-cell and developing under 
the influence of animal heat forms successive layers 
and tissues even as layers of cells and fibres are 
formed in wood, First are formed seven layers 
epithelial and dermal C ), then follow the 
several tissues ( ^«fT; ), the flesh, the vascular tissue, 
the fat and marrow, the lymphatic ( and glandular ) 
tissue, the intestinal tissues, the biliary and the 
seminal vessels, — ’tissues which are regarded by 
some as modifications of the original dermal layers 
of the ovum (cf,' the layers of the blastoderm and 
their relation to the tissues in Embryology). The 
tissues are supposed to be developed successively, 
one out of another, by chemical action or metabolism 
( <TT€ ), e. g. chyle is transfo rmed into blood, blood 
into flesh, flesh into fat, fat into bone, bone into 
narrow, marrow into sperm-cell. The organs are 
next formed out of the tissues. The liver, gall- 
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bladder ( eRt*T ), spleen and lungs are referred to 
the blood ; the intestines to the blood, lymph and 
bile ; the kidneys to the blood and fat ; the testicles 
to the blood, lymph and fat ; the heart to the 
blood and lymph ; and the tongue to the lymph, 
blood and flesh, Vtlyu, with the accompaniment of 
animal heat, impels the ‘currents’ in the 

system ; Vdyu acting on the flesh gives rise to 
the muscles, and it is Viiyu again, which, with the 
essence of fat ( or marrow ), produces the nerves, 
arteries and tendons. ( 

mx: i Jirat wffT i 

fifflJiT I I f i 

H’flqg'CT I fq'qq’tT I sjsi’tiiTr i— qgtgUfwl' 

! — et seq Susruta, S aiirasthana, Chap, IV. — 

’6q?q: I Siltrasthilna, Chap. XIV.) 


The following parts ( tissues and organs ) in 
the fcctus are in a special sense modifications of 
the four organic substances contributed ’ by the 
sperm-cell of the male parent • hair, nails, teeth, 
bones, nerves, veins and arteries, tendons and 
ligaments, and the sperm-cell ; the following, of the 
substances derived from the mother, —skin, blood 
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flesh, fat, the heart, liver and spleen, kidneys, 
stomach, intestines, etc*. ( Charaka, Sarirasthana, 
Chapter III. fcil-ci: 

f^fcT fqiSSiTr^ I ^Tfst ^ 

TiTSti: 

^^4 ^ Slfiff ^ H'?! ^ gfl^TT^TSi' ^T^TT?!5ig ifcf 

iirasjTfsr i) 


Chemistry of Digestion—The food we eat 
contains five classes of penta-Bhautic orgafnie 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com- 
pounds, Ap-corapounds, Tejas-com pounds, Vayu- 
compeunds and Aijam-compounds. The Earth- 
compounds supply the hard formed matter of the 
body, the Tejas- compounds give the animal heat 
( or the metabolic heat ), the Vayu-eompounds 
are the sources of the motor force in the organism, 
the Ap-compounds furnish the watery parts of the 
organic fluids, and the A'ka^a-compounds contri- 
bute to the finer etherie essence which is the 
vehicle of the conscious life. Roughly speaking, 
the Earth-compounds answer to the nitrogen 
compounds in the food, the Tejas-eompounds to 
the hydro carbons ( heat-producing ) and the 
Vayu-compounds to the carbo-hydrates (dynamic). 
The Ap-compounds are the watery parts of food 
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and drink. The Heah, for example, is a tissue com* 
posed principally of the Earth-compounds, the fat 
of the Earth and Ap compounds, the bones of Earth 
Vslyu and Tejas compounds. The Tejas compounds 
predominate in the composition of the blood. For 
purposes of digestion it is stated that different 
operations of the metabolic heat (perhaps different 
digestive fluids are also meant) arc required to 
digest the different substances in the food. 

The course of metabolism is described as 
follows '.“-The entire alimentary canal is called 
Mahasrotas (the great channel). 

The food goes down the gullet by the action of 
■ the biornotor force, the Pril-n-a-Vayu. 

In the stomach { ) the food becomes 
mixed up first with a gelatinous mucus ) 

which has a saccharine taste, and then gets aci- 
dulated by the further chemical action of a diges- 
tive juice ( ^(u: )•— -evidently the gastic 

juice is meant. Then the ^ biomotor force, the 
Samana Viiyu, begins to act and drives down the 
chyle by means of the Grahaiti N«Xt2f to the Pitta- 
saya (duodenum), into which bile comes down from 
the liver, and thence to the small intestines ( the 
). In these, the bile ( or rather the 
digestive substance in the bile as opposed to the 
colouring element ) acts on the chyme, and con- 
verts the latter into chyle ( ^^5 ), which has at first 
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a Katu taste ( pungency ). This chyle contams 
in a decomposed and metamorphosed condition 
all the penta-Bhautie organic compounds, viz. 
tissue-producing Earth-compounds, water parts or 
Ap-eompounds, heat-producing Tejas-compounds, 
force-producing V^lyu compounds, and lastly,, finer 
etherie constituents which serve as the vehicle of 
consciousness. The essence of chyle ( ) from 

the small intestines is driven by the hiomotor 
+,hfi Pril-Wia Vavu. along a Dhamani trunk 


When the blood has been formed, the essence 
of chyle in the blood, acted on by Vayu (biomotor 
force) and Ma7nsagni ( the flesh-forming metabolic 
heat ), forms the flesh tissue, the Earth-compound 
of the food substance especially contributing to 
this tissue. Of the flesh tissue thus formed, the 
grosser part goes to feed or replenish the flesh tissue 
all over the body, The finer essence of flesh in the 
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blood in the chyle, acted on again by Vayu (biomotor 
current) and the fat-forming metabolic heat 
in the menstruum of lymih ( 5Q5RTf^i®r ), receives 
viscosity and whiteness, and produces the fatty- 
tissue, the Earth-compounds and Ap- compounds 
of the food especially contributing to the product. 
This fat in the chyle (or blood), or rather the grosser 
part of it replenishes the fatty tissue of the body, 
but the finer essence of fat in the flesh in the blood 
in the chyle, acted on by Vayu (biomotor current) 
and the marrow-formiug metabolic heat, in the 
menstruum of lymph ( ), becomes i\ard 
( or crystalline ), and forms bone, the Earth, 
Vd,yu and Tejas compounds contributing principally 
to the product. The essence of the fat fills the 
hollow channels of the bones, and acted on again 
by biomotor Vayu and metabolic heat, becomes 
transformed into the marrow. The marrow is 
transformed into the semen, which is conveyed 
down by means of a pair of JDhamanis ( duets ) 
{ € ), lodged in its receptacles ( ) 

and discharged by means of another pair of duets 
( w ). The semen, or rather all the 

elements in their finer essence, give off Ojas, which 

returns to the heart, the receptacle of chyle and 
blood, and again floods the body, and sustains 
the tissues, thus completing the wheel (or self-returu- 
10 
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ing eil'ole) o£ metabolism ( Of. 
Charaka and Vagbhafa ). 

It is to be noted that, throughout, the fluid 
in the chyle (or blood) acts as the menstruum, 
though occasionally the lymph, wh.oh is itself a 

derivative from the chyle is added as in the ease 

of the fatty tissue and the marrow ; and that e^h 
preceding element or constituent of the body ( md — 

) takes up the proper organic com- 
pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic heat which breaks up the 

compounds and recombines, but the operations and 

even the vehicles perhaps of this heat are different. 
Tor example, these heat-corpnsoles in the bihary 
duets produce the bile, but the bile secretion is 
supposed to contain two distinct substances, (1) a 
digestive fluid in the duodenum ( ftwura ) which acts 
on^the chyme to produce the chyle, ( 
fcrti ) } and (2) a colouring bile substance in the 
liv^er whieli adds a red pigment to the chyle and 
transforms it) into blood ( ). Besides, 

there are three other biles, of which the aeque- 
oLiS humour in the eye is supposed to be one 
( ) helping in the formation of visual 
images This is the view of Dhanvan- 

tari andhis school, but Alreya holds there is no 
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evidence that the bile really performs the first (diges- 
tive) function, for this can be aecomifed for by tlie 
animal heat arisinsr from the working of the 
whole bodily machine. There are three different 
hypotheses regarding the course of metabolism, 
and the successive transforinatious of the chyle 

Wff: — Chakrapi'mi, Bhanumal-x, Sutrasthnna, Chap. 
14, S'loka 10 ; also liis commentary on Oiiaraka, 
Siitrasthana, Chap. 28), but my account is based 
upon the second hypothesis which has the prefe- 
rence of Ckakrapani X ). It may be added 
as a curiosity that each element of the body ( ) 
under the , metabolic heat is supposed to give off 
a finer essence ( ) which serves as the 
material of the next succeeding element, and a 
dross ( ), which forms some of the excreta 
in the body (including the nails, the hair, etc, ), 
besides retaining ; its own substance (the gross or 
main part) .which is driven along by tlie Vayiis 
(biomotor or vital currents) or by the Srotas 
to its destination in the body. Some idea of circu** 
iation appears to have been entertained, for the 
heart which receives and then sends down the chyle 
through the Dhamanfs gets it back transformed 
into blood, and the Ojas also , proceeds from the 
heart and returns to it along with the chyle and 
blood. (Cf. Vagbhaia—JIT: 
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I Susruta, Siitrasthdna, 
Chap. 46. Cf. also ^T^RcSt ? 

^1*5^ ^■[^i^lt\ 1 ^ 15^- 

ilwr: ^ 

^fclfl^T T# g ^if^'^T: I 

■gr5(5!5f5i^^^giiH Cliaraka, quoted by Dalvaua. -^fT^ 

^ITtf 

m: i i «?m 

?IT W J 3 

BtfVc.^[l flT-?Tg-v.^3|t^T^\^^T- 

^^'^fcfl ^ ^T« 

^wa ^ tf sr*i53T?3^ I =sfT^: 

^^l?c{:l ^T?3^S% 


335^T 7171* 'fiRHl 


wunsnfflffsf Uf! 
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Oharaka — Dric^/tabala Sa-jjiluta, quoted by Arir/ 2 -a in 
bis commentary ou Vdgbha?5a. ?ib{t 

?Twr ^3[«r nm 
^1SlEfT^¥ ’9' I 

■^’9 i (Chakra- 

datta, Bhdnumati), This passage shows that 
the ‘venous bloorr was conceived to be ehyle- 
fcssence mixed with blood, and that the circulation 
of the chyle so for as it was held to contribute 
its quota to the constituent elements and tissues 

of the body was really supposed to be identical 

with the circulation of the blood ( 

«=i15[l®lfh ). This will be abuudaaily clear from the 

following account of the course of the chyle and the 
blood:— 

m: it mn: i w: 

m: ^ 

xmt ^ Mk^ 

m: yw i 

^€5^ it »?'qci: 1 I =wi»it w 

’em 

^qj^siflTqtnfq i 

m ^ ^ur: TmT*t^ 

xntrnT^ 5<ifqi et seq. 
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Chemistry of colours. — As an interesting exam- 
ple of the way in Avhich a follo'vver of Cliaraka 
would account for the colours of chemical com- 
pounds, I may note the explanation given by 
the late Gaiigtidhara Kavirfija Kaviratna in the 
Ja,]pakaipataru, a commentary on the Charaka- 
Samliita, published at Calcutta in IbliD, premising 
that the Kaviraja’s view is pure and genuine 
Charaka doctrine, Gangudhara begins with a simple- 
statement. The qualities of the atom, he \u’it0s, 
tend to produce similar qualities in the molecule. 
A molecular quality is therefore the lesnlt of the 
conjunction or opposition, as the case may be, of 
the atomic tendencies. When, for example, the five 
Bhutas combine to produce an organic compound 
( the human body ), Tejas, Ap and Earth tend to 
produce red, white and black respectively, but 
in the body (compound substance ) the jellow 
colour may ha^jpen to be produced as the result 
of these tendencies in that particular proportion 
and collocation. The point to note here is that 
the molecule forms a fresh collocation, redistributes 
the Mass and Energy, and sets up new forces in 
the system which coming into play modify the 
potencies ( or tendencies ) in the component atoms 
and thus determine the resultant. This is elabora- 
ted into a curious but complete theory of the 
colours of chemical compounds. 


152 HINDU CHEMISTEY 



The colours ( and other qualities ) of a simple 
substance (an isomeric mode of any Bhuta) are the 
result of the potencies lodged in that particular 
collocation of Mass, Energy and Essence. ISTow 
when two such substances unite, their colours 
etc. tend to be produced, but the combination 
brings on a fresh distribution of Energy, Mass 
and Essence, and the forces thus set free may 
powerfully modify or even extinguish the separate 
tendencies or potencies of the component simple 
substances. For example, when we prepare a 
collyrium by mixing equal parts of sulphur 
and mercury ( the black sulphide of mercury >, 
we find the resulting compound blsck. To 
explain this, it has to be rememblVed that 
each of the substances ( sulphur and mercury), 
contains Sattva ( Essence ), Eajas f Energy ) and 
Tamas ( Mass ) in different proportions, and that 
predominant Taiuas ( Inertia, Mass ) always pro- 
duces black, predominant Sattva ( Essence ) white 
and predominant Rajas ( Energy ) red. Now ip 
the black sulphide of mercury, the white of the 
mercury tends to produce white and the yellow 
of the sulphur yellow; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. But, in the particular collocation in ques- 
tion, the Tamas of the mercury becomes intensive 
( ), and the black of the now intensive Tamas 
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extinguishes the white ia the uncorapoimded 
mercury, which was due to provailing Battva, as 
well as the yellow of the unoompouiidcd sulphur, 
■which was due lo the combined operation of 
white-producing Sattva and red- producing Bajas. 
Again, when, with proper apparatus and by the 
upplicatiou of heat, w^e combine mercury and 
sulphur to produce the red sulphide of mercury, 
the resulting colour is explained by the fact that in 
this new .collocation the Bajas ( Energy )— jjro- 
bably of the mercnry, though Gahgadhara does 
not specify — ^becomes intensive ( ), and extin- 
guishing both the white-producing Sattva of the 
mercury and the yellow-producing Sattva-Eajas 
of the sulphur, imparts a red colour to the com- 
pound, In these cases, as also in the formation 
of red by mixing powdered termeric with lime* 
'i.e., whenever a new colour is produced in the 
compound it is to be explained by the domi- 
nance of Tamas, Bajas or Sattva, or their combi- 
nations, and the extinction of the uncompounded 
tendencies ( or potencies ) by the forces set free 
iu the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, e.g., when sulphide of mercury and 
calcined tin are mixed, the resulting colour is 
evidently a mixed one (Paifala, pink), which is 
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easily explained by the colours of the component 
elements (the red of the sulphide of mercury and 
the white of the calcined tin ). In the same way, 
in a mechanical aggregate, as in a piece of cloth, 
the colour is white, where the threads are white. 
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tsJTftr w 

fsif^tTtiiW » ) ( »Talpakalpataru, Sntrasthfina- 

of Charaka, pp. 198-200* f'diti<-n puMiehul 
by Bhiibanaelianclra Basilk, Caleuffea, SaTOvucla- 
ratn;tkara Press, Sa73ivat. 1925. ) This is quite 
in a line with Cbaraka*s explanation of the tastps 
of chemical compounds which has been already 
noticed. 

Pariiiama-Vilda versus A'rambha-Viula t Charaka’s 
view of the formation of a new quality or a new 
substance is based on the Silhkhya teaching as to 
the conservation and transformation of Energy, 
and brings chemical synthesis in a line with 
evolutionary change ( ). On this vieWj^ a 

new substance may arise by spontaneous or isome* 
rfo change, f.e., by the inter-play of Energies within 
the system of any given substance, in the absence 
of any action from without. New qualities like, 
new substances are only readjustments ol; the 
old, and continual changes are going on by 
spontaneous disintegraiion and recombination. 
Opposed to this evolutional view of chemital 
synthesis is the Nyaya-Vaisesbika doctrine of 
Ali‘ambba-vada, according to which no change of 
substance or quality, no effect, in short, can take 



place except by the action o£ one component 
element (substance or quality) on anothei't A. binary 
molecule, for example, cannot possess any ‘speci- 
fic quality* ( ) of a kind not represented 

in each of the two component atoms. In the 
cosmic process, no atom can exist free and uneom- 
bined with another atom, and every ‘specific quality* 
in a substance can be ultimately analysed into the 
union o£ two ‘specific qualities* of the same class 
in two ultimate particles which cannot be further 
divided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci- 
fic quality of its own class in a second particle, 
cannot characterise any substance formed by the 
union of these particles as material causes. 
Hence an Earth- atom cannot unite with an Ap- 
atom, to form a new substance of which both the 
particles must he equally regarded as materi^ 
causes. At any rate, such a compound, if effected, 
would be smell-less, as of the two consituent atoms, 
only one, viz , the Earth-atom, possesses smell. A 
compound of Earth and V^yu would be smell-less, 
colourless and tasteless, and so on. The Nyaya- 
Vaiseshika does not deny that there may be 
compounds of different Bhutas, nor does it 
deny the causal operation of specific quali- 
ties as efiaeient or energising ( dynamic ) causes 
( ) but it refuses to place 
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these compounds on the same foofing" as compoimds 
of isomerie inodes of the same Bhuta • and it 
accepts the ‘material* causality, in such cases of 
only one of the Bhiitas, regarding the others as 
‘co-elfieients’ ( f«5ffl[¥i^Rnr ). 

The earlier Sankhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
us wo shall presently see, tiouted this doctrine 
of A'rambha-vada. The Jainas, in opposing this 
Yaisf^shika view of atomic combination, hit upon 
a solution of the problem of chemical affinity^ 
Others again, found out a via media. They 
held, as we learn fiom the reports of Udyota- 
kara in the Nyaya-vartika, and of ‘Vaehaspati 
Misra in the Tatparyya^ika, that a molecule of 
the structure EA ( one atom of Earth and one 
of Ap ) would exhibit some variety of colour 
and taste resulting from the joint action of the 
atoms and of their several colours and tastes. 
But as in the combination EA only the Earth-atom 
possesses smell, and the Ap-atom is smell-less,, 
and as moreover no quality in a compound sub- 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a molecule of 
the structure EA would not manifest the energy 
of smell potentially contained in the Earth*atom,- 
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This makes a Truii of time equal to 
a second, wHeh is nearly the measure of 


Hence, admitting the combination EA for a 
smell-less compound, the upholders of this view 
would suppose a molecule ’of the type Ej, A ( i. e. 
two atoms of Earth and one of Ap ) to explain 
any hi-Bhaulic compound of Earth and Ap ( like 
the plant saps and fruit juices ) which exhibits 
smell in addition to the peculiarities of colour and 
taste. ( Cf. Vachaspati’s comment on Udyotykara^s 
refutation of this view : — 

VTl^VWIft! 

sfTfqr sfa 

■«I5?R^qi^Tq I ^ qiTS§«TR¥r*fi I ) 

Measures of Time and Space. Size of atoms. 

The Siddhanta-S'ifoma^ii gives the following 
measures of Time ; — 

30 Kshaotas =1 day, 2 Ghatikas = l Ksha^a, 
30 Kala-s = 1 Gha^ika, 30 Kasht/nis =1 Kala, 
18 Nimeshas = 1 Kasht/ta, 30 Tatparas = 
1 Nimesha, and 100 Trutis = 1 Tatpaia. 
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tbe Paramd'3^u of time; as given in the Visho^m- 
pin'a'??a ( vide Bhiisliara's Siddbanta-SIroma^i — 
) 1 

The above measnreK were in use among the 
astronomers, but the physicists computed according 
to the i'oliowing table given both in IJdyaua^s 
Ivir^unvali and S'vi lhara^s Nyayakundah t*-30 
Mnhnrtas « 1 day ( 24 hotxrs ), 30 KaMs = 1 Ku- 
hurta, 30 ‘Kiisht/tas«l Kalu, 18 Nimeshas=l 
Koshi5/i;i, 2 Lavas =1 Nimesha, 2 Kshawas^al Lava, 

nmt } 

iiht^T Um m: "'S^r i 

( TJdayana, Kirawavali ). 

This makes 1 Ksha^a ol! the Nyaya-Vaiseshika 
equai to of a second, ^!'he Nyaya assumes 
that the unit of physical change ( or the time 
occupied by any single antecedent step in a causal 
fcti’Ic'S before the succeeding step is ushered in ) 
is equal to a ICsham ( or of a second ). The 
astronomers were familiar with far smaller mea- 
sares of time. The astronomical Tru^i of time 
measures about the thirty-four-thousdhdfch part 
of a second. This is of special value in deter- 
mining the exact character of Bhaskara^s claim 
to be regarded as the precursor of Newton in the 
discovery of the principle of the Differential Cal- 
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cuius, as well as in its application to astronomi- 
cal ropblenis and computations. This claim, as 
I proceed to show, is absolutely established ; it is 
indeed far stronger than Archimedes’s to the con- 
ception of a rudimentary process of Integra- 
tion. Bhaskara in computing the ‘‘instantaneous 
motion” { ) of a planet campares 

its successive positions, and regards its motion 
as constant during the interval ( which of course 
cannot he greater than a Truii of time, though 
it may be indefinitely less ). This tdtkalika 
■mntinn is no other than the differentia of 


IimDIT CHEMISTRY 


IGt 


bear a stron"" analogy to the corresponding pro- 
cess in modern mathenaatical astronomy*' 
the determination o£ the differential o£ the planet’s 
longitude, — hy no means the first step in trans- 
cendental analysis or in its application to astro- 
nomy). And Mr. Spottiswoode concludes hy 
stating that mathematicians in Europe will he 
surprised to learn of the existence of such a 
process in the age of Bhaskara (circa 1150 a. d. 

]t)Qrn 1114* A. D.). Mr. Spottiswoode’s second 

objection that Bhaskara does not specifically state 
that the method of the Calculas is only approxi- 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In- 
finitesimals. For the rest, Bhaskara introduces his 
computation expressly as a “correction” of Brahma- 
gxipta's rough simplification. The first objection 
( viz.y that Bhaskara makes no allusion to the in- 
finitesimal magnitude of the intervals of space and 
time employed) would be more to the point, if it 
were well founded. But it is not, and Mr. Spottis- 
woode’s error was due to the insaffieieney of the 
data supplied to him. As a matter of fact, 
Bhaskara's unit, the Tru?5i of time ( or Paramanu )„ 
is exceedingly small as the very name im- 
plies, being about one tbirty-four-tbousandth of a 
aeeoiU ot time. And in the passage^ in which 
Bhaskara describes the process, he distinguishes 

11 
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between Sthula-gati and Subshma-gati ( velocity 
roasbly measured, and measured accurately 
by reference to indefinitely small quantities, for 
Sukslima,as we have seen, has always a refer- 
ence to the A^u, the indefinitely small). Indeed 
he expressly mentions that the Sthula-gati takes 
only Sthula-kala ( finite time ) into considerabon, 
and that the determination of the Tatkaliki Ga i 
(Sukshma.gati) must have reference to the mo- 

ment which is an indefinitely small 

quantity of time being of course smaller than his 

unit, the Mi. (Of. 

nothing can be clearer than this con- 
ception of 'momentary’ motion.— Bhaskara, Sid- 
dhanta-S'iroma%i, Ganitadhyaya, Gatisphutipraka- 
ra^ia : cf. also ^ i3?n ib'^d.j cf. also 

Ooladhyaya, Tatkalik^-kara^ 1 a-vasana-prakara'^^a, 

where Bhdskara points out that the mode of com- 
puting adopted by the A eharya ( Brahmagupta ) 
is a rough simplification. The computation of 
relative motion and the idea of resolved com- 
ponents of motion were of course familiar to 




HINDU CHEMISTRY 


ir,B 


the astronomers.-~(Cf. 

sTfa^Rsstr i Ihid , ) I may add eu 

^mssant that Bhdskara^s formula for the computation 
of a table of Sines also implies his use of the 
principle of the l)i:S;erential Calculus, 

Measures of weight and capacity. The Amara- 
kosha mentions measures of three kinds —weighty 
length and capacity («iTSf ). 

The Krislmala (Gnhja, llaktiku, the black and 
red berry of the Slirub Abnis Preeatovius ) was 
employed as a natural measure of weight. 80 
Ki’islwula berries on the average weigh 105 grains 
Troy, and this must be taken as the basis of our 
computation, though in current practice 80 K^'ish- 
mlas are taken to be equivalent to 210 grains. 
One Krish'/iala was supposed to weigh as much as 
3 medium-sized barley seeds ( ), one of 
the latter as much as 6 white mustard seeds 
C ), one white mustard as much as 3 Biiji 

mustard seeds ( ), one of these seeds as much 

as 3 Likshas, and one Liksha as much as 8 Rajas 
or Trasarewus. 

We now come to conventional measures. One 
gold Miisbii was the weight of 5 Krishwalas of 
gold, 1 Suvarwa or Tola weighed as much as 16 
Mashfis, and one Pala as much as 4 Suvar?^as or 
Toids. A Pala of gold therefore weighs 320 Krish- 
walas ( Manu, Chap, YIII, Vishnu, Chap. IV, and 
Ydjnavalkya, Chap. 1 ). 
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A MashS of gold therefore would weigh 6^',, 
grains • a Told, 105 grains (in current practice it 
weighs nearly double as I have stated ) ; and a Pala, 
420 grains Troy, 

The measures for silver were the following 
1 saver Mdsh4=2 Krishnalas, 1 Dhara»a=16 
saver M&shds and 1 l>ala-10 Dhara«s, A Ma 
ot silver would therefore weigh 320 KrishtiaJas. 
In other words, the Pala was a Bxed measure of 
weight, and was equal to about 420 grains Troy, 
or double this, if we take the Krishnala of current 
practice. 

A Pala, which equals 320 Kr^shwalas, was sub- 
divided by 4, 16 and 5 successively for gold, and 
by 10, 16 and 2 successively for silver. A Suvarwa 
( or Tola ) of gold corresponds roughly to a Dhara^^a 
of silver, and a gold Masha to a silver Masha, but 
the sizes ( or volumes ) are not the same, and we 
must not therefore conclude that gold was supposed 
to be heavier than silver in the proportion of 

5 to 2, T/- • V. 1 

We find that 1296 Trasare^^us equal 1 Kr^sh^^.aia. 

A Trasareuu, as a measure of weight, therefore, is 

the equivalent ot y/iv ® 

according to current measures. 

But the Trasarewu of physics is a different 
conception. It stands for the minimum visible, 
as the physicists define it, that which is 
just discernible as a glancing particle in the slan* 
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ting beams of the morning ( or afternoon ) sun, 
coming into dark room through a chink or orifice 
of a window. This is a measure of size ( or rather 
stimulus limen). 

Measures of Capacity. Here the standard was 
furnished by the KucZava ( ), a vessel described 

as 3 Angulis long, 3 Aiigulis broad, and Aiiguli 
deep,- -with a cubical capasity of 13| cubical 
Angulis. 4 Ku<iavas = l Prastha, 4 Prasthas-* 
1 A'S/iaka, 4 A'c?Aakas = l Drowa, and 4dimas== 
1 Khari or Bhara. 

24 Angulis make 1 Hasta, cubit, which may be 
taken to be 18 or 19 inches. A Kud^ava was divided 
into 4 Palas, and there can be no doubt that ori- 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a KucZava. If we take the ancient 
cubit to have been 19 inches, the Kudlava would 
contain nearly 4 Palas of distilled water at 80 
Centigrade. On a cubit of 18 inches, the EucJava 
would contain about 3^ Palas. 

The Kudlava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Angulis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches. The Kavir5,jas take a ICuc^ava to 
contain 8 Palas of water, and as 1 Pala — 320 
K^’ishualas, and 80 Krishwalas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 
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of 27 cubic inches is accorc 
tain about 6720 grains Troy, 
wide of the mark, being ab 
for di&tilled water at 86' 
centigrade. 

Size of the minivnwm vis 

The supposed thickness 
mote in the sunbeam called 
nology, STlpa-siistra, ( and £ 
Philosophy , follows direct! 
table : — 8 Paramawus mak 
reTiu,— ep. the Mdnasdra), 

{ filament of hair), 8 Bali 
8 Likshas make 1 Yuka, 8 
8 Yavas ( the Mdnasdra h 
(superior), 24 Angulis make 
cubit, 18 inches). The thic 
msibile ( the finest pe 
slanting sunbeam ) is there 
or of an inch. Th 

Trasareyiu ( or Parami5,-?iu of 
therefore be f. w 3’^2" of i 
here noted that such a T 
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3^* — Vartihamihira, Vnhatsamhi(i«ij, chap. 

57, S'loka 2— tsrrsiTfcr 
?’6'ic2., S^loka I, — Cf. 
Utpala, ?Tq[Xl^iTIw’ SfHT R'FT’JT 5rT5ft5IT?t 1 

«’?l!Ff?rr?Er st^TT’ti? } Cf. also, 

Mil: r^ajcfT ) i 

The magnitude of a Parama^u is called Pari- 
mind^Y^ ( ) in the Nyaya-Vaiseshika, 

the name suggesting that the Paramaiius were 
conceived to be spherical in shape. The Nyaya- 
Vai^eshika calls a Parami'mu a mere point without 
any dimensions, but in the Saiikhya-Pataujala, 
a Parama 1 ^u, though indefinitely small, had still 
dimensions, being divisible into Tanmatras, which 
were themselves integrations of Bhutadi, The 
diameter of a spherical Paramavm must have been 
conceived to be less than 3.2" of an inch ('i.e. 
less than the conventional Parama7i.u with which 
linear measures begin ), and the volume of a Para- 
maoiu would therefore, in accordance with Bhfts- 
kara’s formula, be smaller than |7r.3^.2~®® or 
7 r. 32 , 2 "®^ of a cubic inch where vr The 

Tanmi-ltras were conceived as smaller still. 

That these were conventional measures arbitra- 
rily assumed goes without question, for, of course, 
the Hindus had no physical data for a mathe- 
matical calculation of these minute quantities. 
A Ealcigra ( hair-tip, or finest filament of hair ), 
for example, is taken to be 3"2"^‘*= of an inch 
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thick, i,e. less than one five-thousandth fraction 
of an inch in thickness ; and a fibril of the net- 
works of Dhamani or Nac^i (nerve) that supply 
the pores of the skin (papilte ? 

Susruta ) was supposed to be about a thousandth 
part of the finest hair in thickness, or 
of the ‘mmimum visible^, and therefore about 
of an inch thick ( cf. 
iW’g fl’^fcT, Pailchadasi), but it is 
evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula- 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of Slrds and 
Dhamanis in the body (three million fifty-six 
thousand nine hundred) is only a conjectural esti- 
mate ti^^'^—S^^rirasthana, Chap. VII). 

My account of the chemistry of the S^nkhya- 
P^tanjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Vedanta and the Nyaya-Vaiseshika. The 
chemical fiicts, processes and apparatus are in- 
deed common to all the schools. In the following 
accout of the chemistry of the schools other than 
the Sankhya Patanjala, I will confine myself to 
the theory of the subject, and even of this I will 
attempt only the briefest outline. 

^ The Vediintic vievr ; — 

1 - The Veddntists believe Maya to be the ‘material 
bau|e’ , ,( ) of the world. The power 
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of Maya is the power to realise the unreal— to ini' 
part practical Reality or mediate existence to 
that -which does not and cannot possess abso- 
lute Reality or self-existence. M^iya is at once reai 
and unreal, while the Brahma ( Self ) is absol- 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Miiya ( 
so that Mayd, in the Vedanta replaces the 
Prak^"iti of the Sahkhya. But Maya, and by 
implication the world, originate out of Brahma, 
not by a process of evslution ( trfx’Jrnr ), but of 
Vivarta ( self-alienation ). The self-alienation of the 
Absolute, acting through Maya, produces in the 
beginning Alkasa, one, infinite, ubiquitous, impon- 
derable, inert and all pervasive. The world thus 
begun goes on evolving, in increasing complexity. 
The other Sukshma Bhutas. classes of subtile 
matter, evolve from Alcasa, in an ascending linear 
order, — Alsasa giving off Vayu, Vayu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. Alkasa, one, infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal Ai?:a8a and is instinct 
with the potential of mechanical energy (impact, 
pressure ). 

Vidvanmanoranjinf ). 
Tejas, subtile radiant matter, emanates from 
Vayu, and contains in potentia the energy of light 
and heat. Ap, subtile viscous matter, is the 


HINDU CHEMISTRY. 


transformation of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy of 
smell. 

But the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
gross constituent matter of the world. These forms 
of gross matter are called Mahabhutas. There are 
five kinds of Mahabhuta (gross matter corresponding 
to the five Sukshma Bhutas (subtile matter, and the 
process by which a Mahabhuta is produced from the 
Sukshma Bhutas is called Pancln'karaMa (quintuph-- 
eation). All the five Sdkshma Bhutas are pre- 
sent as ingredients, though in different proportions, 
in each Mahdbhuta. 

The Mahdbhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth-matterj and 
one part each of the other forms of subtile matter. 
The Mahabhuta Vdyu is composed of four parts of 
subtile gaseous matter and one part each of the other 
forms of subtile matter. And similarly with other 
Mahdbhutas. 

Hence if ak, v, t ap, e, represent the five forms 
of subtile matter ( A'kasa, V^yu, Tejas. Ap and 
Earth ), and AK, V, T, AP, E, stand for the corres- 
ponding Mahdbhutas, we may represent the con- 
-stitution of the Mahabhutas as follows : — 
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AKs=ak4^. (vj^. tjL. ap3^. e J, ak^ being the radicle, 
V =v^. (ak^. ap^, e,:). being the radicle, 
T (akj, Vj. ap,. ), t4, being the radicle, 

AP =ap4. (akj. v^. t,. e,^), ap^ being the radicle 
E =64. (ak,, Vj, tj. apj, ), being the radicle* 
In forms of gross or compounded matter, the 
potential energies (or qualities) become actnalised. 
The Mahiibhuta Akilsa manifests sound ; Vayu, 
sound and mechanical energy ; Tejas, sound, 
mechanical energy and heat-light ; Ap, the energy 
of the taste-stimulus in addition j and finally Earth 
the energy of the smell-stimulus added to the 
foregoing. 

The Panchadasi characterises the different 
Mahabhiitas by their typicial sounds ; e.g., Akfisa 
by the echo ( hollow booming sound ) ; Vayu ( air ) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) j Tejas ( fire ) by a puffing ( or roar- 
ing ) sound ( imitative symbol, Bhugubhugu ) 5 
Ap (water) by a liquid sound (imitative symbol Culu 
Culu, gurgle, plasb-plash, glut-glut ) ; and finally 
Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad-kada ) — Chap. II. Bhutavi- 
veka, S'loka 3 , Pailcbadasi, cP. also Jayaiita, 
Manjarf.) 

Others hold that Alkasa, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four Mahabhutas — Vayu, Tejas, 
Ap and Earth alone are supposed to be com- 



pounded, and by a process which may be called 
quaternion ( cf. the Neo-Platonist quaternion ) 

V-Vg C t^.ap,.8i ) 

T^tg ( Vj. api. ei ) 

AP-apa ( Vj. t^. Cl ) 

E = ( Vj. tj. api ) 

These compound forms, as before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mahabhutas — Tejas, Ap and 
Earth alone are compounded by a process named 
Trivrit-kara'H-a (triplication). Thus ( api, ), 

AP = ap, (t,.e, ), E = e, (t^.ap, ). 

The Sukshma-bhutas are forms of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahiibhutas are composite j but even 
these are regarded as continuous, and without any 
atomic structure. The Vedanta speaks of A-n-u 
(Paramauu) not as an ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv- 
able quantum or measure of matter. In the 
S^rikhya doctrine, the atomic structure is ordinarily 
accepted. The Gu^as are supposed to be 
and bounded and indefinitely small 
in size ( except the GuTias giving rise to A'kasa 
and Manas which are unlimited ) ; and 

hence the Tanmatras and Paramao^us must be 
conceived to have a discrete structure. 

As I have already noted in my account of the 
genesis ..of . Tanmatras and Parama'Jius, various 
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schools of Ved^ntists ( t.g. the Ramanujists and 
the followers of Nimbarka ) combined, in the or- 
thodox fashion of the Smritis and the Puranas, the 
Vediintie theosophy with the Sankhya cosmology 
especially as regards PrakWti and the ordor of 
creation and dissolution. For example, the Ved^nta- 
kaustubhaprabhsi, fortifying itself with texts 
from the Vish'W.u Purdm and the Subala and Go- 
pala Upanishadas, contends that at the cosmic 
dissolution ( Pralaya), each Mahabhuta merges 
into the one that preceded it in the order of creation 
by first disintergrating into its own proper 
Tanmatrie form ( )> and that the Maha- 

bhuta A'kasa merges into the original Tanmatras, 
which then lapse into Bhutadi, the supersubtile 
rudiment matter, proto-matter ( Chap. II, Pada 8 
Sutra 14). 

Parmdima—- Evolutionary Process When the 
Mabdbhutas are once formed, the different kinds 
of substance are derived from them by the evolu- 
tionary process called Parmama ( trans- 
formation). Matter is constantly undergoing change 
of state. The effect is only the cause in a new 
collocation ( qfixwq ). Change 

is of twe kinds : — 

(1) Change by a spontaneous process, without 
external influenoe, including , isomeric change 
( ). The Vedantists believe in 
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lontaaTor” disintogratioa and reintegration. 
Action from withont, impreeaed ioree ab exiia, is 
not pace the Naiydyto, always a condition ot 
change of atate ( whether of rest or of motion ) ; 
nor is it necessary that more than one anbstanoe 
should combine to generate another substance or 
variety of snbetanoe (e-O- tie formation ot curds 

from milk, of ice fram water eto. ). 

ted against the Nydya doctrine ( A'rambhavada ). 


(21 Change due to combination with other sub- 
stances combination may 

pmdnce (1) a compound substance possessing like 
qualities with the constituents ( ), 
or (2) unlike compounds with new qualities, hetero- 
pathio effects” ( fssrTa-tmnnft ). Any new qua- 
lity thns evolved through ( chemical ) combination 
is called Samhata-bhiita-dharma ), e.g. 

the indicating power of the fermented rice and 
molasses, which does not exist in the ingrediente 
taken separately. 

l^nratat, eorresponds to chemical eom- 

.binrtion, and the Vedantists, like the Saiikhyas. 

explain, this only as the evolution of the latent 
encrwx ( sifti. 'Wtnwfti ) a new collo^tion 

medieeval 

S^nkhya^ tke '^ea^nta freely recognises the com- 
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"bination of heterogeneous Bhutas. Thus, Earth, Ap, 
Tejas and Vayu freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. Eor example, the animal 
organism is a compound of all the five Bhutas ( 

). It is not merely, the concomitant or efficient 
causes that may be heterogeneous to the material 
cause, as the Naiyayihas contend, but sevaral 
heterogeneous substances or ( Bhiitas ) may unite as 
‘material causes* to produce a new substance. 

The Vedantists resolve all activity, physical, 
vital as well as psychical, into modes of motion, 
subtile cosmic motion ( — 
S^aiikara ; 

^Tt^— cf 

S'ankara); but they give a separate substantive exis- 
tence to the agents, the vital principle { nm ) and the 
mind ( »i5f: ), though these are also evolutionary 
transformations of the Sukshma Bhiitas ( forms of 
subtile matter ). What is common to the Nyaya, 
the Vedanta and the Sarihhya is that Consciousness 
or Intelligence ( 'leisEr ) transcends Matter ; but the 
Naiydyikas as pluralists hold that vital and psychi- 
cal activities are also immaterial and cannot be 
resolved into motion ( the Vedantists 

resolve these activities into subtile motion, but 
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'BirrsiarT^JIc^I^qjrrf; ^ tfiT^CHIT^siK' 
«:f?T i sjifqf ^wF«fe 

f%*T?TTsfe I i 

^T^‘f »f 5«(r5?fT; ^'?ar "laiwqji*!?^ { nw 

fffr ’%?t »i i 1 

^sq* fi{li!l^^?;^WIT5^^< «{Tq?qiTm* •?«a«S srmiwqsnqt I <S^ 

'^^ff^- 

5j['ant^«it*T I ’Rf% 

«ilT ! S'ankarat S'^riraka bhdsbya, Sutra 7. Pada 8,. 
Adhyaya II ). 

The atomic theory of the Buddhists ;■— The 
Yaibhdshikas and the Sautrdntikas hold that the- 
Vdyu-atoms are touch-sensiblesj having impact or 
pressure for their characteristic property, and 
by aggregation from the element Vdyu j the 
Tejas-atoms are oolour-and-touch-sensibles, having 
heat for their characteristic, and by aggre- 
gation from the Tejjas Bhuta; the Ap-atoms are 
taste-eolour-and-touch-sensibles with a eharaoteris- 
tic viscosity, and form the Ap-element by aggre- 
gation } and finally the Earth-atoms are smell-taste 
colour- and -touch- sensibles possessing a character- 
istic dryness or roughness ( H’CcSr ), and by their 
aggregation form the Ewth^element. The Bhutas, 
12 
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y 1 r ^I'lfra 14. cf.V^chaspat 
theBadUist oommentary t ^ 
rfH q<aift-Vdetopati. laJpa 

Chap. HI- 

SVmivtaa’s Vedtota-kaustuhha 

Sutra 18). 

The atomic theory of the 
categories oJ the Jainas, that o 
or non-Bgo) consists o£ five e. 
are immaterial ( )» 
and Time, and the filth, ma 
figure). The last m called 
this alone is the vehicle o£ J 
tially kinetic, i.e. o£ the natn; 

thing in the world o£ not-so 

either an entity ( i!ce ). <>' » 
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gala (Matter) exists in two forms , — Awa (atom) and 
Skandha ' (aggregate). The Jainas begin with an 
absolutely homogeneous mass of Pudgalas, which, 
by diiferentiation ( ) breaks up into several 
kinds of atoms qualitatively determined, and by 
differentiation, integration, and differentiation in 
the integrated ( ^WTciH^Tct—Uma- 
svati, Chap. V, Sutra 3(1 ), forms aggregates (Skan- 
dhas ). An An\i has no parts, no beginning, middle 
or end. An A-n.u is not only infinitesimal, but also 
eternal and ultimate. A Skliandha may vary from a 
binary aggregate ( ) to an infinitum 
,( ). A binary Skandha is an aggregate of 

two Atius ( atoms), a tertiary Skandha is formed by 
the addition of an atom {Ana.) to the binary ( ) 

and so on ad injinitibm. The ascending grades 
are (1) what can be numbered { )> ( 2 ) indefi- 
nitely large ( ), ( 3 ) infinity of the first 

order ( ), ( 4 ) infinity of ths second order 
( ), and so on. 

General Properties of Matter 

The specific characters of the Pudgalas (Matter) 
are of two kinds, (i) those which are found in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Qualities of touch, 
taste, smell and colour come under the first head. 
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*'““S homogeneous end 

’ tB all sensible qualities, including the- 

indeteraimate, all aensmie q , £ 

m&a-sensible qualities of 

evolution tTsL 

r:r::a“ i:«rr- t^ 

o£ roughness r Earth-atoms, 

ginally homogeneous Pudgalas. ,j_ 

L (m, f«<«. “PP®' test, but quaU 

ties o£ taste, smell and colons are involved m 
the possession of tactile qualities. An 
(Skandha). whether binaey. W * 

lighet Older, possesses (in 
aiell.and colour ) the follovnug 
terei-d) sound, (2) atomic bnta”®’ 
mutual attraction and repolsion of atoms, (.) 1 “™' 
sTon. small or great. (4) %«re. 

(6) opacity and casting of shadows, and { ) ra la 
heat and light. 

Sensible qualities. Tactile qualities are of the 
following kinds-bardness or softness, heaviness or 
liohtoess (degrees of pressure), heat or cold, and 
roughness or smoothness (or dryness and viscosity ? J. 
Of these, the atoms ( A«na ) possess only tempMa- 
itf rouP hness or smoothness, but 
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The intra-atomic forces which lead to the formation 
of chemical compounds do not therefore differ in 
kind from those that explain the original linking 
of atoms to form molecules. 

Mere juxtaposition ( ) is insufficient ; 

linking of atoms or molecules must follow before a 
compound can be produced. The linking takes 
place under different conditions. Ordinarily speak- 
ing* one particle of matter ( ) must be nega- 
tive, and other positive ( ) ; the two 

particles must have two peculiar opposite qualities, 
roughness and smoothness ( and or 
dryness and viscosity?), to make the linking 
possible. But no linking takes place, where the 
qualities, though opposed, are very defective or 
feeble ( ). We have seen that* ordinarily 

speaking, two homogeneous particles, Le. both 
positive, or both negative, do not unite. This is- 
the case where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the one is twice as great as that of the other, 
or exceeds that proportion, then even similar- 
particles, may be attracted towards each others 
In every case, change of state in both the particles 
is supposed to be the result of this linking, and the 
plysical characters of the aggregate depend on 
the nature of this linking. When particles of equal 
: ^rUtetisity ( negative and positive ) modify each 
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ofcherj there is mutual aotion j in eases of unequal' 
intensity, the higher intensity transforms the lowei, 
it being apparently thought that an influence 
proceeds from the higher to the lower* All changes 
in the qualities of atoms depend on this linking* 
A crude anticipation this, of the ionic theory of che- 
mical combinations, very crude but immensely 
suggestive, and possibly based on the observed 
electrification of smooth and rough surfaces as 
the result of rubbing. The interpretation of 
and as dry and viscous ( or as vitreous 

and resinous ?) must be rejected in this connection 
as untenable. The Tattvarthadhigama of Um^svati,. 
which expounds the theory, most probably dates 
back to the first half of the first century A. D. 
C£. Umasvuti — Tattv^dhigama, Chap. V. 

( ■!r^o[^iUT i i 

^ 1 i ( ) i 

^ci; w 5f<i \ 
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I ^^l=aEr^ I ’*r5Jm%3T5cr; i 'crf^;^r»TT5^ \ 

’sRr i 

i ^«r 1 «f^r 

«^f<T I ’€t*{#r5r i Umiisvati, 

Tattvilrthadhigama, Chap. V). 

The Nyaya-Vaiseshika chemical theory : a 
brief siimmstry. 

I must conteat myself here with a brief and 
rapid sketch of the chemistry of the Nyaya-Vaise- 
shika^ which I shall elaborate in connection with 
the mechanics and physics of the ancient Hindus 
in a separate paper. 

The relation of the specific characters of mole- 
cules ( and higher aggregates ) to the original 
atomic qualities is reduced in the Nydya-Yiseshika 
to the following canons: — (a) 

( Here, gsjf is used in a narrow technical sense, 
so as to exclude the quasi-compound sub-stances), 

i (d) qfW^fr: 

^»IT*t3fT8?iwqii: I No spearate explanation is necesssary, 
as the canons are embodied in the following 
exposition. 
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The atoms may combine in one ot other o£ 
3 following ways ; — 
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1, One Earth-atom, by .an original tendency, 
unites with another, to form a binary molecule 
). In the same way, binary molecules of 
the other Bhutas are formed. The atoms are 
possessed of an inherent Parispanda ( rotary or 
vibratory motion ), and when they unite in pairs, 
so long as there is no chemical operation nnder 
the action of heat corpuscles, the original qualities 
of the atoms produce homogeneous qualities in 
the binary molecules, 


The question as to the existence of a triad, 
a tetrad, a pentad etc. of atoms is one of the moot 
points of the Nydya-Vai^eshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start with an incessant vibratory motion 
Raghnnatha Sfiro- 
maw — qcfs^lfcf, XJdayana, Kusu- 
mailjali), and an inherent impulse that drives- 
them to unite in pairs — a sort of ^monovalency’, 
as it were, exhausted with the formation of a, 
binary molecule. The binary molecules now 
combine by threes, fours, fives, etc. to form larger 
aggregates as well as the variety of elementary sub- 
stances, the particular collocation in any ease being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law in 
creation ( ■as’iir )» ( 
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.R^.Ti\l^^Tn W M «i:?t 
-srq^siTci^ I ’JH^^TfKcfT i S'ridhara, 

Nyaya-KandaK, l ) Cf. VAchaspati's 

report, Bh^mati, Chap. II., Pada II. Sutra II. ?f^T 
WiiTiTR’W^^Tn ). Prasastapiida 
appears to have originated this view ( 
iff^?3^T ttTKs? Pra^astapada, 

) ; hut that another view was also mam- 
tained in the Vaiseshika School is evident from the 
brief summary of Kaw&da^s system given in 
titpala's commentary on the Vf ihatsawhitd, and 
this indeed also follows from S'ridhara’s admissions 
in the Kaiidali. On this view, also, atoms have 
an inherent tendency to unite, but some unite in 
pairs, others in triads, others in tetrads, etc. 
This may happen in two ways,— either by the 
atoms falling into groups of threes, fours, etc, 
direct, or by the successive addition of one atom to 
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^^^i5sa-?E3Ei^?i^qf^; I Utpala, Ohap. 1. S^ioka If j 
of, also S'ridhara^s admission, 

clWflecimira^TW’^! ?S£tlsfi;i[»| ?5«pfq ^ ■ 

)• S'aiikara seems to speak of two binary 
molecules iu the Vaiseshika as forming a tetrad,. 

( •^gK’^^WK^—S'd.n'raka-Bhashya, Chap. 

II, Fada Sutra, II, where the Bhdmntl gives a forced 
interpretation ). 

In Prasastapada’s view, these binary molecules 
are grouped by threes, fours, fives etc. ( 
to form different isomeric modifications. The variety 
of Earth-substances is due to differences in the 
arrangements of the molecules ( e.ff. their greater or ' 
less density, and, above all, their grouping or collo- 
cation ), which account for the speci- 

fic characters ( ) manifested by these iso- 
meric substances, ’9T 

\ Prasastapdda, I 

I S^fdhara, Kandalf, 'ibid. 
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?E!7^^ltifr^^?sT|'xrfs?qicnn§^w 1 XJdayana, Kirawa- 

vali, ibid. These original differences in molecular 
grouping leading to distinctions of genera and species, 
however mechanically or physically explained, come 
•also under the operation of moral and metaphysical 
causes ( qf^if ), i.e., of ideal ends in the moral 
government of the universe, which are superimposed 
upon the physical order, but which do not come 
within the scope of Natural philosophy. An elemen- 
tary substance thus produced by primary atomic com- 
bination, may, however, suffer qualitative change 
under the influence of heat ( ). The pro- 

cess is as follows : — (1) the impact of heat corpuscles 
decomposes the binary (tertiary,- or quaternary) mole- 
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homogeneous atoms, transformation of atomic quali- 
ties, and finally recombination, all under the influence 
of heat. The Nyd-ya on the other hand thinks that 
the molecules and larger aggregates assume the new 
characters under t{)e influence of heat without decom- 
position into homogeneous atoms, or change of 
atomic characters ( or ). 


f^qr 5!T5(% %qTfir t^R: fquiqiq 
fqqmi I nff«u’3iTq ^Rfqsrrsi: i 
=C?Slf^g’ItT^^qlqqiUq’fi;--q-S^qs§5friqn: 
qqf^qr I qt ?^qqRq-ga5fUT^I 

^reif^qi^q qq qq qfq qq^qr^ 

qqqiqTfqq qqu^iqTiuitq qf^iq^qq^Tl^ 

^qqiqfqqTs^ 'fiuqq ’sfq » ( Jayanta, Nydyamanjarf 

•?|^’lcisq^q^q'q ). This is the Vaiseshika view, but 
Jayanta himself inclines to the opposite view : — 
qirq5sfqqcrqq qrr^?Rqt q^rt: qRq?i?i q’q«5?:qfq[igq^q9i<sf' 
qr^qqti*. fqqmqi^qT I tq^qqiqjq^ qq i f^id. 
The Nydya view :— St ’ftaqqqqT# q,^Rjqt^l3tq 



SS? Tir^WT^»?Tq?J^ 1 ^^»f1^’©Tr«T 'RfflHI^TT[t I 

ni^ *? w^fci I 9 

TJdyotakara. Chap. HI, A'hnika 1, Sutra 4. 

11, Chemical combination ( 50^%^T, ). 

Chemical combination takes place either between 
two or more substances which are isomeric modi- 
fications o£ the same Bhufca, or between substances- 

whicb are modes o£ different Bhutas. 

A. Mon o-Bbautic compounds. The simplest 
compounds are Mono-Bhantic compounds, 
i,e. compounds of different substances 
which are isomeric modes of the same- 
Bhuta. 


(a) Mono-Bhautic compounds of the first 
order -Under the impact or impulse 
( 'Hfwqm or ^1^51 ) of heat corpuscles, the 
subs^nces in chemical contact ( 

) brea-k up into their atoms. These 
atoms are homogeneous, possessing only 
the original physical and chemical charae- 
' ters of the Bhufca concerned. As the speci- 
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fic differences between isomeric sub- 
stances arise from the arrangement or 
collocation of the atoms, the sub- 
stances lose their distinctive marks 
on decomposition into the latter. 
(ii ^ ?r ^ 

Uddyotakara, Chap. Ill, Alinika I, 
Sutra 4. *i qR-f^?- 

i S ridhara, Ny4ya- 
Kaudali, ) i Under the 

continued impact, ( or, it may be, 
impulse ) of heat particles ( 

’51 ^srf57^TU!n ir— Jayanta ), 

these atoms take on new charac- 
ters. It is heat and heat alone that 
can cause this transformation of the 
colours, tastes, smells, etc., in these 
original Bhuta-atoms. What parti- 
cular colours, tastes, smells or physi- 
cal characters will be produced in the 
atoms depends ( 1 ) on the nature 
of the constituent substances in con- 
tact, ( 2 ) the intensity or degree of 
the heat ( or ), and 

( 3 ) the species of Tejas-corpuscles 


13 



the impinge on the atoms, or tl 
nature of the impact ( 

sfer «rfq- g I 
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pound ; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these oases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans- 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms, so far as 
taste, colour, smell, etc, are concerned, 
but as the molecular arrangement or 
structure ( ) may vary, 

different compound substances may 
result from the same components. 

(b) Mono-Bhautic compounds of higher 
orders : — Again, Mono-Bhautic com- 
pounds of the first order may chemi- 
cally combine to form higher com- 
pounds, and as the ultimate Bhuta 
substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhuta atoms, 
-Some of the later Vaiseshika Scho- 
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Energy, ) to form the germ-plasm 
( ). But, next, when the germ- 

plasm develops, deriving its nutri- 
tion from the chyle ( blood ) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 
its constituent atoms ( 

), ie,, into atoms specifically 
determined, which by their grouping 
.formed the germ-plasm, and then these 
germ-plasm atoms as radicals che- 
mically combine with the atoms of the 
food constituents, and thus produce 
ceils and tissues, qiw 

qi^srr i wg: sftfqicf cift: 

gfef 

...cT3 5FTTSUT ’st^eqaiT?^ 

fqi5fTfq«T«rif^^r^»T 

’^■seqatT?! 
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^’!t[«rr I S'ridhara, Kandali, 
ifis,^f5i^q^ff?^ I ) In this hypothesis 
( w*iT ), it is assumed that the 
atoms are similarly transformed, i.e., 
become endowed with the colour, 
taste, smell, etc. of the product ( the 
cell or tissue ), the moment before 
the chemical combination takes place. 
Similarly, when milk is transformed 
into curd, one view is that the trans- 
formation takes place ( under internal 
heat ) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhuta (or Bhutas) 
entering into composition of milk. 
( Cf. 

im Nyaya- 

bodhini, on Annam BhaiJca’s Tarka- 
sangraha. ) Cf. Dinakari, on the other 
hand— ) 0 
In these cases, the atomic contact 
is called constituent contact 
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( ’*!rTW^^4t*r ), and all the atoms are 
equally regarded as material causes 
or ) of th& 

compound. 

B. Hetero-Bhautic 'quasi-compounds’, — 
The Nyaya-Vaiaeshika maintains 
that in the case of bi-Bhautic (or poly- 
Bhautic ) compounds, which are only 
quasi-compounds, there is another 
kind of contact between the hetero- 
geneous atoms of the different Bhutas, 
which may be called dynamic contact 
and is distinguished in its operations as 
UpasMambha, Vishtambha or Avashfe- 
mbha ( or ). In some 

cases, it so happens that the atoms 
of different isomeric modes of the same 
Bhuta do not chemically combine 
under the mere application of heat ; — 
they require to be surrounded ( and 
‘excited’, ‘energised’ ) by atoms of 
different Bhutas. For example, in 
the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth-atoms must be dissolved in water 
( Ap ), and it is only when the water 
atoms ( Ap-atoms ) congregate round 
the former that dynamic intra-atomic 


HINDU CHEMISTRY 


forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con- 
tact) now take on peculiar infra-sen- 
sible characters ( colours, tastes, smells) 
under the impact of the heat corpus- 
cles, and then, under further impact, 
fall into groupings or collocations 
( of a very peculiar nature, to be pre- 
sently explained ) which determine 
the nature of the compositite substance 
thus produced. Here it is the water- 
atoms that are dynamic ( ), 
and excite the Earth-atoms, and these 
substances, oils and fats ( and 
), as well as acids ( ) are, 
because of the Earth radicles regard- 
ed as Earth-compounds ( or Earth- 
subtances ). ( 

f*!f?TT?cfTfrTq5T: f 

uTfdw<^i%r^: 1 t 

Udayana ). In the above instances, 
Ap ( water ) acts as dynamic ( Upash- 
iambhaka, ( ), but Tejas 
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and Vayu can also act in the same 
way on Earth particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhutas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Nyaya-Vaiseshika to be igneous 
bodies (in fact they are supposed to be 
formed under the subterranean heat 
), the Tejas corpuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ( ), 

( 5T I 

qrfqq- 

»tTq: H^qiqiTrqqT 

I i Udayana, 

Kira^iavalf, | Cf. also ^sfq 

iq^or aSfiTiqq qTfqf! «Tq qrq'eniqf 

qTKsq: I ) 

It may be here noted that Gaiigesa. the 
author of the Tattvachintama^i, 
conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat 


5ci|frgTit; mnsi: 

^^5t5fT fHi^3*naiT?][ cf??^?JT sraifftT t But 
Mathuranatha notes here — 

I ( ). 

But while every Bhuta can act dyna- 
mically as ‘enerjyiser^, 

‘exciter’, it is the Earth- Bhiita alone 
which is capable o£ exercising the 
power of arrest or inhibition of 
molecular motion or the motion of 
particles due to gravity as in fluids 
( Vishtambha, ), or the power 

' of counteracting the tendency in a 

given set of atoms to fall into a pe- 
culiar order or group ( ), 

( *r "w 5ssrr5?i^ ai'^lwwTfcr 

I Udayana, Kira- 
%avali, t 

^ ^TvrTfqqf5^eq^ff5cfSTnf?5^!i?3iicqT|; i Vardha- 
mana, KirawavalipraH^a, 

■ Oils, fats, milks — Bi-bhautio quasi-compounds, 

with' . Ap as energiser : — Oleaginous substances 
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( ) are divided by Udayana 
into (1) oils, derived from vegetables, (3} butters 
derived from milk, and (3) fats derived from, 
animals. The medical schools, as we have seen, 
recognise animal oils as distinguished from vege- 
table oils. Vegetable fats ( e. g, ) are 

also mentioned. Vaohaspati in the Tiitparyyatfka 
contends that mustard oil has not the flavour 
and smell characteristic of the true oils ( sesamuro, 
linseed etc. ), and is classed with the latter by 
convention. Judged by the flavour test, A'miksha 
( the casein substance formed by mixing milk- 
curd with hot boiled milk ) is to be classed 
with milk substances. So also Takra, whey, — 
but Vajina, the thin fluid that is left after 
the Am'ikslul ( casein substance ) is separated, 
cannot be classed as milk. It may be added 
that the milks and curds as well as oils and 
fats derived from different species of vegetables 
or animals are supposed to differ in their ultimate 
structural arrangement and therefore in kind ; 
but Vallabha thinks that the ghees ( clarified 
butters ) prepared from different kinds of milk 
are of the same kind j in other words, the milks 
and curds are ‘polymeric’, the ghees ( clarified 
butters ), ‘isomeric’, using these terms, as before, 
in a loose general sense... 
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g I IJdayana, Kira? 2 avali, 

I Vallabha notes that ghees do 

not differ in kind, as milks ( and curds ) do :— 
^ifr SItFc!^?- 

! — Vallabha, Lilavati. Compare 

V^ehaspati, II, 2, 65 : — 

i «r 5€nistiT^*it I 

I i ^^wfer^ftr I 

^siqi^Tf^r^erT^iT; ^ 1 ^ifsisr^ 

‘S¥fi^T?i ’5nffr^T?it ^ w^Tft I 

III. Mixtures like soups, solutions ete : — A soup 
is a physical mixture of a peculiar kind, from which 
evaporation ordinarily sets the water free ( cf. 
Udayana’s gifqtcrgif infra ). When meat is boiled in 
water, there is the application of heat, with chemical 
changes in the meat, but the combination of meat-parti- 
cles and water-particles in the soup is only physi- 
cal combination, and not a chemical one. It is 

of course not a true compound, neither is it a 
quasi-compound, like milk (in which the water- 
particles are ‘energisers' of the Earth-particles ). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, (this of 
course is also the ease with mono-Bhautie sub- 
stances whether elementary or compound, e. g. 
yfater, which becomes ice,) but the substance 
we call a soup or solution ceases to be a soup 


HINDU CHEMISTRY 


205 



or solution, the moment it solidifies. Uddyotakara 
notices gruel, baths, and lyes ( alkaline solutions ) 
as mixtures of this class ( '<5^^ 
siwist: I Vdrttika, Chap. I, Almika 1, Sutra 14). 

«fTH '3tiq^qi^5lT5!t 

i Uddyotakara, Varttika, 
Chap. I. A'^hnika 1, Sutra 14. Vide also Vachas- 
pati’s comment : ^Tiq^qTqfgfT’fit qi fq'®»?f!5r- 

fq^TqsiquiT 5sqT5?i^qi ^sit ^' 

\ ^ 

fq5iT^^^5C*n^’Wqicqi7l I 

?3jr* =DT3TT?ftqf?iqfH gBT’fT \ qiTfa^sfit 

i ’sif g ^ gqif^sqqg^ 

nfcf qq ifg i g 

I Vachaspati, Tatparyyatikd, ibid. For 
salt and alkaline solutions, vide Kira'navali — gg 
H5Twr^fBwt^*T =^r^Tfg^fq qt^t ^q^iwr^ g 

^?t*j5wq^q qir^q^^qtqTfqqi: i qr^g^qi cf^q ggqla'gm^ 

qq J Udayana, Kirawavalf, srqrfq^qwg. ) 

Chemical action and Heat ; — The operation 
of heat is of course universally implied in chemical 
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combinations. Where the application oJ: external 
heat is wanting, VMsy^yana, the great Doctor of 
. the Ny^ya, points to the operation of internal heat. 
(e.g- 

I — Vatsyayana-Bhashya, Chap. IV, 
A'hnika 1, Sutra 47). In the case of combustion, we 
have seen Vijn^na-bhikshu explain the heat as latent 
in the Earth-substance, the fuel, from which it breaks 
forth, Udayana points out that the solar heat is the 
source of all the stores of heat required for chemical 
change in the world. The change of colours in grasses, 
for example, is due to Tejas, in the form of latent 
(invisible) heat, not in the form of Agni ; and the 
cold in winter cannot take away this store derived 
from the Sun. ( ff 

sTT^f^: ^ ^«r«T i cnit 

^r*ff»T=H f%»Tf%fcr I ^ I *r tf 

^5)?: i 

fqqf=^ei: i 

’sqTf^qKTif^TTTR’^^ l cf^ 

^crTiS5i?ef 

I Udayana, Kira?^!^val^ 

\ ) Similarly, it is under this 
solar heat that the unripe, mango ripens, i.e, changes 
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eoiour, taste, smell etc,, showing that there is chemi- 
cal transformation or subtile decomposition and 
recomposition going on ; and this is also the ease 
with the rusting of the metals, which is a combus- 
tion clue to the solar heat ( ) even as the 

conversion of food into chyle and of chyle into 
blood are instances of chemical action due to the 
internal animal heat ( or ). 

But the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action (v[^) 
which transforms colours is supposed to differ from 
that which transforms flavour ( ) 
and ) and this last from that which produces 
a change of smell, or tactile quality, ( siT^T 
i ^ i ’5q-5r»rnfr 

r^sTi^sr: i <rfcr trsiT i 

^qqt^qaiTq I ?I’0TT?,5' 

qqi#qn4: q:q^^^qq^T§'^'^ ^fq v^jr^qqT^ fqsq^'^^jqiqr- 

qaiTq ; I qq qiasisi^srq qTq^qatTct 

' % ) 
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qTfBgqK3TI^*Tm^51T^5I^Sf?r 
f^5n€t?i55JrT®a?:T3i^^: t '^mx- 

3J1?[5^ I ?i^Ti^ cI113l'*i:C[T^^ 

1 1 n^>l 

«r?r ! Nyiijabodbini on 
Aimam BhaiJia’s Tarkasangraha ). Heat and light 
rays are supposed to consist of indefinitely small 
particles which dart forth or radiate in all directions 
recfcilineally with a sort of conical dispersion and 
with inconceivable velocity. They may either (1> 
penetrate through inter-atomic (or inter-molecular) 
spaces as in cases of conduction of heat which when 
applied under the pot boils the water, or fries the 
paddy where there is no chemical action in the pot, 
no decomposition and recomposition of its atoms, no 
change in the molecular collocation ; or, as with light 
rays in eases "of translucency or transparency 
( ^'^crr ) penetrate through the inter-atomic spaces 
with Parispanda of the nature of deflection or 
refraction ( Udyotakara), in the same- 
way as when fluids penetrate through porous bodies 
< m qiiT tR!— 'Udyo- 
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takara, feommenting on Vatsyayanii’s 
’qfferlt, Siitra 47, A'hnika 1, Chap. III.) or (2) 
impinge on the atoms, and rebound back — which 
explains reflection ( — Vanihami* 

hira, — Vatsyayana) or otherwise be 

obstructed by the atoms in their path, which would 
explain degrees o£ opacity, the easting of sha- 
dows, etc., all these operations being also physical, 
and unattended with decomposition and recom- 

position or alteration of molecular grouping, or 
(3) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all eases of chemical combination. 

( ff 5j?[ Jn-HsTr 

?KruWT^ I (Udyana, Kiran^vali, 

— taken from V^chaspati, T^tparyyati'k ^ , jrtjfigf- 

) Of. also ('WT'g^ ^5r: 53Tr#?f 

5T • V^chaspati — w fcrl%tiTrf«r 

sSfT^t^ I t!tl I 

^ ^qfK?fT’>aTgf%WTf^sT‘ 

g I ibid. Of. ’SRife^T^5f}R^rf^f^?;fq 

14 
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Sutra 47, where uaciyotaKara 

^sa^TTTsiTSf ^tsr»T^’^sKr; €rsf^^m Vdoliaspati 

explains w^sT^qr^lt: ^ 

^sffq?tS5£IIKni^5^qtJTSTTW*T 53grs?T'T:5[*T^€4lTTt^I^Vf‘ 

5^51^ W^siW^Tt^l.I'STTTTSI^ 
^*TiscR5[i^srHgT^5^ ^’f': ^tSfifcimci: i Cf. V^tsya- 

yana on Sdtra 47, A^liuika 1, Chap. III. On the 

other hand in chemical comhination, ’?fSp[:5Tt'3T: 

IfSTT^'ngTftsf^ I ^*T tsT^cTT SJ sft^STTfl '^fw- 

^Tcfm ^T fsrwsT:, f^«T*TTfi 

’5fTsc*il'^sg^3rft[STT3i: ^tc. — Jayanta, Manjarf, ^cT'tcjssr- 

I For opacity, shadows, e/r., Tilde igrat ^ 

tsi:qTCTTri5tT-Tgw?i; trsc»TT^T 

x\Tm^ I m \ 

555{gq^*^fsir' '5®=I?lT I 
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g ?}TfsT I TJddyotakaraj 

Chap. IV, A'hnika 2, Sutra 25. For reflection, and 
its laws, I quote passages in my paper on Hindu 
Physios and Mechanics, to which the student of the 
history of Optics is referred. 

Arrangement of atoms in Space : — The IsTyaya 
conceives atomic magnitudes as Pdrimatidalya, a 
terra which indicates a spherical shape. ( fsio?* crft:-' 
rnft?n'*^’sr?l-^jSankaramisra). To 
conceive position in space, Vachaspati takes 
three axes, one proceeding from the point of sunrise 
in the horizon to that of sunset on any particular 
day }, ( roughly speaking, from the East to the 
West) j— a second bisecting this line at right angles 
on the horizontal plane, ( roughly speaking, from 
tl^e North to the South ), and' the third proceeding 
from the point of their section up to the meri- 
dian position of the sun on that day, ( roughly 
speaking, up and down ). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, Le. by arranging in a numerical 
series the intervening points of contact, the less 
magnitude or distance being that which comes ear- 
lier in this series, and the greater that which comes 
later. The position of any single atom in Space 
with reference to another may be indicated in this 
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■way with reference to the three axes. But this 
gives only a geometrical analysis of the concep- 
tion of three-dimensioned Space, though it must 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudimentary manner 
not only the foundations of solid (co-ordinate) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 
Manifold, which alone can serve as the basis 
of a generalisation eomprebending all different 
possible kinds of geometry. Euclidean and non- 
Euclidean. 

5f: 

g’dTi Wt*? 

5^t3Er: I '#(■' 

Vacbaspati, Tatparyyatika, Chap. lY. Alinika 2, 
Sutra 25. 

The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which gives a cubical arrangement, 


^sifcr wRr: -qKirmt 

■?fEt*f 5»TXT?^5fr 5r i ibid, 

Cf. also the objection in the Buddhist Karika, 
i^^aicfT » ti’^f sEfitRfsi’a 
fire: II This is the typical primordial 

ari-augement, and variations in the collocation 
cf atoms and molecules ( ojfjf, ). as 

we .have seen, were conceived to account for 

^ the variety of isomeric modes of the same Bhuta, 
■as well as of mono-Bhautic and poly-Bhautie 
compounds. 

The molecular arrangement in the case of 
foi-Bhautic compounds is very peculiar. Two sub- 
stances, say Earth and Ap ( water ), form a quasi- 
oompound, first, and each substance breaks up 
into atoms, one atom of Earth comes into contact 
with one of Ap. But the two do not form a* binary 
molecule. Instead, this contact of hefceiogeneouB 
atoms leads to a curious result. The atom of Earth 
combines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-atom, 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap, and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after, 
the two binary molecules take on the physieo- 
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( Prajastapdda-Bh^sbya, 5=91^1^ ( ) 

The whole process may be graphically represented 
as follows : — 


an atom o£ Earth. Molecules of a bi- 

an atom of water (Ap). Bhautic quasi-oom- 
pound ; — graphic for- 

a binary molecule , « , 

of Barth. °* “”P'“ 


a binary molecule 
of water (Ap). 


I will conclude this account of ancient ( and 
mediaeval ) Hindu chemistry with a note on the 
conception of molecular ( atomic ) motion, Paris- 
panda, and the different va.rieties of such motion 
which were conceived to account for the physical 
phenomena of sound, light and heat. Any attempt 
to differentiate rigidly between Mechanics and 
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Physics on the one hand and Chemistry on the 
other at this primitive stage would be an idle affec- 
tation. My paper on Hindu Mechanics and Physics 
will give a detailed exposition in a sepatate 
treatise. ,« 

Parispanda : — Kesolution of all physical action 
into motion : — 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean- 
ing of the term is whirling or rotary motion, a 
eireling motion, but it may also include simple 
harmonic motion (e. g. vibration). All action, 
operation, work ( %5iT ) is ultimately traced 
to this form of subtle motion lodged in the atoms 
or in the matter-stuff. The Vedanta, for example, 
speaks of a cosmic vibratory motion ( 

— -dankar-a). — Aliasa, in the Vedanta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off V^yu, which gives off 
Tejas, and so on j but Alkasa (Ether) itself passes 
through two stages before the emanation of the 
Sukshmabhuta Vayu : — (1) the motionless ubiqui- 
tous primordial matter-stuff (answering to the 
Sdiikhya Bhutadi) called Purawam kham ( i§r* ) 
and (2) :a subtile integration, the pure unquint- 
uplieated Sukshmabhuta called Vayuram Kham. 
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( ’a ) ( answersng to the Sdnkhya TanmAt a 
stage ). It is this subtile A'kajfa, in its Taurndtric 
integration, i. e. in the derivative form, which is 
subject to an incessant Parispanda. The gaseous 
stage of matter ( the Vedantic Vayu ) is in- 
deed matter in a state of Parispandic motion 
(^T4t'. Sankara)*. So also the bio- 

motor and sensori-motor principles apart from the 
directive Intelligence of the Self ( Him® 

Sankara ). The Sankhya also conceives this 
Parispanda to characterise every process and 
phenomenon of cosmic evolution { 55 ^ trf^- 
— Vachaspati, Kaumudi ). Bhutas, orga- 
nisms, mental organs, as modes of Prakriti 
(considered apart from the Intelligence of Purusha) 
are all subject to^ this Parispanda 

qtk’EPf*?: qq { — Vachaspati on Karika 10 ). 

On the other hand, Prakriti as the Avykta, the 
a-cosmic, the un-manifest ground, with resolution 
only of like to like is devoid of all 

Parispandic motion ( u?jfq 
fm^T, ciqTfq ^Tf^t I on Karika 10 ). 

The Nyaya-Vaiseshika finds Parispanda in all 


■rT-r»-»T\TT /^TTWuyrTC'T’R'V 



forms of matter, except A'k^sa which, m that 
system, is non-atomic and incapable of any change 
or activity ( ). But all atoms from those of 

Vayu downwards, are in incessant motion. The 
Avorld at bottom is an infinitude of continually 
whirling { or vibratory ) particles ( 

— Baghunatlia ; compare also 
Udayana-Kusum^njali, Stavaka V.— 

sft; I ), -A-ll physical 

action consists in motion. The Nyaya-Vai* 
seshika rejects force, power, operation ( sit'w ) 
except as modes of motion. Jayanta indeed states : 
we do not acknowledge any mysterious power or 
operation, which the senses do not and cannot 
report to us. But this denial of Force ( ) 

and of unperceived and unperceivable operation 
( ) is put forward as a philosophical 

( epistemological and metaphysical ) proposition 
to justify the Ny^ya analyisis of the causal nexus 
into mere invariable and unconditional antecedence 
among phenomena -without productive power 
or efficiency — Bh5,sha- 

Parichchheda). It is not of course intended 
to question the existence of Parispanda, which is 
of the nature of motion, and -which, though subtile 
and therefore infra-sens ible ( ^ and 
'■ .not is the ultimate form of all physical 
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activity. qrcl’^q^' i 

smqiK: *rT>^fcr i*T’t i ?f«iTci qn'^qi* 

qjqi?l i *f 

(arq^wi% i Jayanta, Nydya-Manjari, Alinika I ). 
The effect (no less than the action) is, in all cases of 
material causation, the resultant of the combined 
motions of the various (material and efficient) 
causes involved ( e. g. in the case of qTqj-«!gf?ci- 
qq fqfanBqftriiqf^^: qiqi 

■'Scq'qi^ I ... 5s.TqTK qqq; I 

q?%qTqTi^ q; i— Jayanta, Ny%a- 

manjarf, Aimika I ). 

But, in the Nyaya-Vai^ieshika, though all action 
of matter on matter is thus resolved into motion, 
conscious activity is sharply distinguished from all 
forms of motion, as against the Sankhya-Vedanta, 
which, as we have seen, considered every thing 
other than Intelligence, the Purusha or the trans * 
cendental Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 
dic motion. ( fqr^nfqtq sEnqrft i 

’0?5eT<iTqTqpfwcifq?qT^’q[qFf^’gqr: I -“Quoted in Jayanta’s 
Nyaya-manjan', Alhnika IV ). 

Santana, i. e, Gati-santana ( including wave 
motion and current motion or convection ) : Kampa 
santana, Spandana, ( vibration ) Charaka notes 
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three kinds ol: santAnas, serial motions, vis., those 
of water, sound and light and 

). Cbakrapaw points out that a wave o£ 
sound travels more rapidly than a wave o£ water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
Bow, ) is conceived to consist of particles 
moving in an uninterrupted series under the action 
of gravity and fluidity ( and ^ A ray ot ^ 

light implies the rectilinear propagation of indefini- 
tely minute corpuscles, in all directions, with in- 
conceivable velocity, and a sort of conical disper- 
sion ( 

Uddyotakara— Vdchaspati ). A wave of water ( 
ff?!' ) implies the transmission of vibratory motion 
in the water particles. (Cf. Jayanta 

A^hnika II). A wave of sound 
is conceived by some on the analogy of a wave 
of water ( frr^fi^f=J*iT5r ), only the air-waves ( cf . 
tlie Mimamsd ) or the sound-waves in and through 
the vehicle of air waves (of. the Nyaya-Vaiseshika ) 
travel by concentric circles not in one but in ail 
planes. (N. B. this assumes transverse waves ). 
Others hold that the air waves (cf. the Yakya- 
padiya ) or the sound and air waves (cf. Uddyo- 
takara ) are propagated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjunction of air-particles, so that the wave 
may be . said to expand by alternate concentric 
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spherical layers of rarefaction and codensation 
) (N. B, this assumes longitudinal waves),— 

( — cf. 

sTTi?35'^^l=®ErT: ( -Savara-Bhdshya 1 — 1 — 17 ) 
t% «fTrlT f^flTclTfsi 

1 — 1 — 18). The Vakya-padiya describes articulate 
sounds (Vaimas) and indeed all sounds ( mbdas ) as 
only forms of air set in motion, with rarefaction and 
condensation ( ), and capable of variations 
of velocity and configuration wtb[: 

! etw 

^SR^^gtsfcT Vakya-padi)^a, KAnda. 

I. /Sloka 109 ) {vide my paper on Hindu Mechanics- 
and Physics ). (For the Hindu doctrine of scientific 
Method, vide Appendix j for certain interesting 
recipes of chemical technology, vide Addenda ). 

I had intended to conclude this survey of Hindu 
physico-chemical science with a comparative esti- 
mate of the evolution of scientific ideas in the cul- 
ture»history ( kultur-geschiebte) of the Chinese, the 
Greeks and the Arabs, as an Essay in the historico- 
comparative method of investigation ( vide the Intro- 
duction to my Comparative studies in VaishTi-avism 
and Christianity for a correction of this method ),. 
but space forbids, and the reader too, I fancy. 


The Date of 

Basaratnasamuchohaya. 

While the present volume was about to issue 
from the press, Mr. T. G. Kala, Editor of the 
Marhatta Journal {‘Samdlochaha^ sent us a critical 

notice of Ki E. S. As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sources 
tallies with that assigned by us (Vol. 1. lutro. 
LXXXIX), we make no apology for reproducing its 
substance in a condensed form. 

Charpaii or Cbarpa/undtha of the XTdtha school 
is mentioned in the R. R- S., ( see VI, 58, Poona 
edition ), as also king Singham 

The iNavandtha iSaktisdra, a Marhatta work by 
Xarahari Mdla, gives some legendary information 
about this Charpaiindtha and speaks of him as a 
contemporary of Matsyendranatba. On the left has 
been given the geneology of 
the pupils of The 

last, or was the 

celebrated Marhatta Saint and 
author of a commentary on 
the called It 

was written in ^aka 1212, 
A. D. 1290. So and Charpaiinatha 

must have lived at the beginning of the thirteenth 

f A, D. 


, I 
I 


*See the concluding portion of a MarhattA work. 
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The B. B. S. which mentions the Siddha Ohar- 
paii must be therefore later than the first half of 
the thirteenth century A. D. 
n (A.D. 1069) 

I 

I 

'*) 

(A D. 1191) 

(A. D. 1191-210) 

Tmvs II (A.D. 1210-1217; 

work in the latter half of the 13th century. On 
the whole the B. B. S. may be safely taken to be a 
work written ahoui 1800 A. B. 



THE WEIGHT OP AIH. 

( By Frincipal B. N", Seal ). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, metallurgy, dyeing, 
pharmacy, perfumery, cosmetics, horticulture, and 
themaking of glass (lenses and mirrors of various 
kinds are mentioned, the spherical, oval—g=?T and 
being well-known — Pliny indeed mentions 
that the best glass, ever made was Indian glass ), 
But of Experiment as an independent inethod of 
proof or discovery, the instances are rare, I may 


Among’, the Yddava 
kings of Devagiri or Dau- 
latabad, there were two 
kings loy the name of 
Smgha'J^a. Taking the 
Singha-n-a mentioned by 
B. B. S. to be the second, 
we are required to place 
the comnosition of the 



note one interesting example in Udayana’s Kirami- 
vali, relating to the -weight of air. Udayana argues 
that air must he a distinct and independent Bbuta, 
for if air were made of the Earth-Bhuta, it would 
have weight, and it has none. To prove the 
absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, filled 
Avithair, will not cause a greater descent in the 
scale than the same bladder weighed empty. Hence 
the air possesses no weight# Then Udayana makes 
an interesting statement. It may be objected, he 
says by one who accepts the weight of air— that 
this argument is inconclusive. For a counter- 
experiment may be suggested. The balloon filled 
with smoke ( or gas, wr ) rises in the air, whereas 
the air-filled balloon comes down. This would go to 
show that air has weight. Udayana replies that 
this Avould only show that both smoke ( gas, 
and aar have no weight. The Hindus appear to 
have been ignorant of the principle of Archimedes, 
at f least as applied to gases. Vallabhacharya in 
the Lilavati speaks of a peculiar resistance to 
sinking ( or gravity ) exercised by water, which 
explains the tendency in certain objects to float 
or to come up to the surface of the water but the 
description shows that he had no clear ideas on 
the subject. Of. Udayana, Kira^^dval^, l 

Of. also Yallabhdch^ryya, Li'Uvdti. 


APPENDIX. 

On the Scientific Method of the Ilindtis, 

(By Peincipai. Beajendeanath Seal.) 

The Doctrine of Scientific Method A study 
of the Hindu Methodology of Science is absolutely 
essential to a right understanding of Hindu 
positive Science, its strength and its weakness, 
its range and its limitations. Apart from this rigo- 
rous Scientific Method, Hindu Chemistry, such as it 
is, would he all practical recipe, or all unverified 
speculation. This, however, would be a very inade- 
quate and indeed erroneous view of this early 
achievement of the human mind. That the whole 
movement was genuinely and positively scientific, 
though arrested at an early stage, will appear from 
the following brief synopsis of the Hindu Methodo- 
logy of Science. . 

Criterion or Test of Tmth (after the Bud- 
dhists) The ultimate Criterion of Truth is found 
not in mere cognitive presentation, but in the corres- 
pondence between the cognitive and the practical 
activity of the self, which together are supposed to 
form the circuit of consciousness. That knowledge is 
valid which prompts an activity ending in fruition. 
Of, the distinction between and I 

Also compare, 

15 
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Vtitsyayana). Truth, the Buddhists eoiiteud, is not 
self-evidenee, not the agreemeut between ideas, nor 
the agreement o£ the idea with the reality beyond if 
any, for this cannot be attained direct, but the har- 
mony of experience ( ), which is implied when 

the volitional reaction, that is prompted by a cogni- 
tion and that completes the circuit of consciousness, 
meets with fruition, e., realises its immediate end 
(ef. Sriharsha, Khandana Khanda Khadya on the 
relation of RW to ). This is the material 

aspect of Truth. The formal aspect is given in a 
principle which governs all presentations in conscious- 
ness, and which combines the three moments of Iden- 
tity, non-Contradiotion and Excluded Middle in 
every individual cognitive operarion 
(identity) 's’ssff (non-eontradietion) 

(excluded middle) ?fci wwm- 
^rqR:— Jayanta, Nyaya-Manjarf, R'ffm ] 

Perception : — The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensible (e.g., the minimum visible, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible ( 
sometimes termed the obscured ( e.g.* 

a meteor in the mid-day blaze), and the potential 
( ), are distinguished j but finer instruments 

of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of. 
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musical tones was remarkably accurate and original 
{vide my Paper on Hindu Mechanics and Physics). 

Observation Vachaspati and XJdayana) : — 

The entire apparatus of scientific method proceeded 
on the basis of observed instances carefully analysed 
and sifted. This was the source of the physico-chemi- 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further j they practised dis- 
section on dead bodies for purposes of demonstra- 
tion. Ingenious directions are given, e.g,, the body 
must be first disembowelled and wrapped round 
with the kusa and other grasses, then kept immersed 
in still water for seven days, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh elastic fibres of green bamboos ; — which 
will enable the tissues, vessels and ducts to be 
observed. Post-mortem operations as well as 
major operations in obstetric surgery (the ex- 
traction of the foetus, etc.) were availed of 
for embryologieal observations it is stated as 
a result of observation that the rudiments of the 
head and the limbs begin to appear in the foetus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis- 
tinct in the sixth) ^ — and also embryologieal theories, 
the indication of sexual character in the se- 
cond month by the shape of the foetus, the shape 
of a joint indicating the male sex, and an 
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elongated shape as of a muscle the female sex 
(cf. Charaka, Sutrasthana, Chap. IV,— 'Efsf; 

I Ghakrapani notes : -g!?; I i 

M f loo. cit, ) In 

the Prdtisakhyas, circa. 600 B. C.), 
and Analytical Grammar (as in 
important respects in Corn- 
Grammar (as in Chanda’s and Hema- 
Grammars of the Prakrita Dialects), the 
minute and thoroughly 


phonetics (as in 
in Descriptive 
Panini), and in some 
parative 
chandra' 

observation was precise, 
scientific. This was also the case in Materia Medica, 
and in Therapeutics, especially the symptomology 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the diferent kinds 
of clouds and other atmospheric phenomena (e. 
they give the heights of the clouds, the distance 
from which lightning is ordinarily visible, or the 
thunder is heard, the area of disturbance of different 
earth-quakes, the height to which the terrestrial 
atmosphere extends, etc., vide Varahamihira, Sripati, 
and the authorities quoted by Utpala). In Astro- 
nomy, the observation was, generally speaking, 
very defective as in the determination of the solar 
and the planetary elements, and this was probably 
due to the lack of practical interest, but the deter- 
mination of the lunar constants entering into the 
o.n.lmilation of lunar periods and eclipses, matters m. 
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wbicli the Hindus had a practical ceremonial interest, 
reached a remarkable degree of approximation (much 
above Gneco-Arab computations) to the figures in 
Laplace’s Tables, which can only be explained by the 
circumstance that in the case of these constants the 
Hindus carried out for more than a thousand 3^ears a 
systematic process of verification and correction by 
comparison of the computed with the observed 
results (like the navigator’s correction of the course 
of the ship at sea), a process which was termed 
fSTJifianw. In Zoology, the enumeration of the species 
of Vermes, Inseeta, Reptilia, Batraehia, Aves, etc,, 
makes a fair beginning, but the classification proceeds 
on external characters and habits of life, and not on 
an anatomical basis, In Botany, the observation was 
mainly in the interests of Materia Medica, and the 
classification was as superficial as possible. {Vide 
my paper on the Hindu Classification of Plants and 
Animals). 

Experiments : —Experiments were of course 
conducted for purposes of chemical operations in 
relation to the arts and manufactures, e* y., Metal- 
lurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men- 
tioned, the spherical and oval I’ei and being 
well known — Pliny indeed mentions that the 
best glass ever made was Indian glass). And the 
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or to come up to the surface of the water, but 
the description shows that he had no clear ideas 
on the subject. 

Mathuranatha, again, states that the determina- 
tion of the degree of purity ( the carat ) of gold by 
rubbing against the assaying stone and observing 
the character of the yellowish streak against the 
black smooth background, is only an indirect means 
of ascertaining weight lit. specific gravity) 

— which seems to suggest that there was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths and weights of wires of uniform 
thickness that can be formed by drawing different 
pieces of gold through the same diamond bore, I 
think it may he regarded as fairly certain that the 
Hindus were ignorant of Archimedes’s discovery, an 
ignorance which, at any rate, they could not have well 
borrowed from the Greeks, no more than they could 
have thus borrowed their knowledge of things 
unknown to the Greeks themselves. [ Cf. Udayana, 
Kiranavali - 

«r?r I > '«i«r ^ i 

?i5(Tfq i— cf. Vallabba- 

charyya, Lilavatf 

UT ^T’tsfq q?{^?tqc|ST-fsi5Jlft I 



ST I 'e’M^Sn X3r?Il[ 

^’ir^ii^]--cf, Mathuranatha, ou Gan- 

ge?a*s Tattvachinfcamani — 

Fallacies ot* Observation — Mal-observation and 

Non-observations — These were carefully studied in 
relation to errors of observation, and Hallucina" 
tion (^?t, '«rT<tq)~ which were ascribed to three 

causes : - (a) Dosha, defect of sense organ, as of 

the eye in jaundice, or of the skin in certain forms of 
leprosy (leading to tactile insensibility, cf. Susruta) 
or defect of necessary stimulus, e.g,, too faint light, 
or undue distance or nearness, in vision ; (^) 

Samprayoga, presentation of a part or an 

aspect instead of the whole and (c) Sanskara, 
the disturbing influence of mental predisposition, 
e.g.^ expectation, memory, habit, prejudice, etc. 

The Doctrine of Inference : — Anumana ( Infer- 
ence) is the process of ascertaining, not by percep- 
tion or direct observation, but through the instru- 
mentality or medium of a mark, that a thing pos- 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con- 
comitance ( Vy^pti, ssfTf^ ) between the mark, 
and the character inferred. The Hindu Inference 
(Anumdna) is therefore neither merely formal nor 
merely material* but a combined Formal-Material 
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Deductive Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill’s Induction (Material-Inductive Process), 
but the real inference which must combine formal 
validity with material truth, inductive generali- 
sation with deductive partieularieation. 

An inference admits of a rigorous formal state- 
ment, — in the shape of five propositions, for dialec- 
tical purposes ( i.e,, in demonslrating to others ), 
or of three propositions when the inference is for 
one-self ( ) : — (1) the probandum, the 

statement of the proposition to be established 
(ufjrgr, e.ff., yonder mountain is fiery 

(say, an active volcano) j (2) the reason, the 
ascription of the mark ( fg, ),— for 

it smokes ; (3) now, the general proposition, 

stating the invariable concomitance which is the 
ground of the inference,— clenched by an exam- 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, e.pf., whatever 
smokes is fiery, as an oven ; ( — (4) next, 

the application, the ascertainment of the existence 
of the mark in the present ease ( ) e.g,^ 
yonder mountain smokes ; — (5) finally, the conelu- 
sion, the probandum proved ( ), 
yonder mountain is fiery, 

1. Yonder mountain is fiery, 

2. For it smokes. 

3. Whatever smokes is fiery, as an oven. 
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Natural Law and the finer school of sceptics, 

who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence, Preception as 
well as Inference, vide Jayanta's reference in the 
Nyaya-Manjari to ; also 

^f?T 5:ifu=aT?r 

^T<5iTci^T5i— A'linika I, Man jar 
The Charvakas hold that the principle of 
causality, which the Buddhists assume to be a 
ground of an induction ( ) is itself an induction 

( a case of Vyapti ), which amount to reasoning 
in a circle ( ; that every inference is based 
on an unconditional invariable concomitance which ' 
itself must be inferred, as universal propositions 
cannot be established by our limited preceptions, 
and thus there is a regressus ad infinitum ( 

) ; and that the nexus between cause and 
effect, or between the sign and the thing signified 
( e.ff., smoke and fire ) is only a mental step 
or subjective association based on former per- 
ception, a mental step which by accident is 
found justified by the result in a number of cases. 

The Buddhists— their Analysis and Vindication 
of Inference ; - The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
( Nyaya-Vindu). This uni- 
formity, for scientific purposes, has to be divided 
into two different relations, — (1) the uniformity of 
succession in the relation of cause and ejffect, e.g,. 
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of smoke to fire crfc^qfT^, Nyaya-Vindu) ; 

(2) the uniformity of co-existence ( in the form of 
co-inherence in the same substrate) in the relation 
of genus and species, e.g., the relation of invariable 
concomitance expressed in the proposition,— all 
Sinsapas are trees, — -which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate the co-inherence of the generic 
qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, 
a Sisu tree),— a relation which may be termed 
essential identity ( — Nyaya-Vindu ). To 

these two, the Buddhists add a third ground of 
inference, non-perception of the perceptible 
which is employed in inferring 
the absence ( ) of a thing from the non-per 

ception of something else. In all eases of inference 
based on the Uniformity of Nature, the relation is 
that of inseparableness or non-disjunction between 
the mark and the character inferred. The question 
is— how is this inseparableness ( ) ascer- 

tained, and what is the warrant of our belief in 
it, in these cases ? 

Ascertainment of Inseparableness or Non-dis- 
junction : Buddhist Account First take the case 
of causation. The cause is the invariable antecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant accom- 
paniments, ) is invariably preceded by a 
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specific cause ( ). It is not that clouds 
always lead to rain, or that floods in the river 
valley always imply rain in the hills higher up. 
But this particular conjunction of antecent 
circumstances ( e.g. the appearance of a particular 
kind of clouds accompanied with flashes of light- 
ning, the roll of thunder and flights of Valakas — 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular assemblage 
of rain effects ( rain with particular accompani- 
ments). Again, this particular kind of flood (over- 
flowing of the river batiks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up (though, no doubt, 
other case of floods in a river may be due to a 
breach in an embankment or the melting of the 
snows). In other wmrds, the Buddhists ( and the 
earlier Nyaya Schools ) avoid the difficulty arising 
from the plurality of causes by taking into con- 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect, 

I quote Nyaya authorities, but this device to 
obviate the plurality of causes is common to the 
early Nyaya and the Buddhistic systems. 

I -mis- 
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R^T?r; i if®*!’*?; ^?ri: ^sfci 

’erra g’arctT-{'wfT<i ifeTf’H i 

^f?i I ( Uddyotakara, 

Chap I. Alinika 1, Sutra 5). Yiichaspati puts this 
clearly ; — yiJ’(?5HTi3 3j(fjq’w?;fcT «IWTtq 

«T qfcfq^T v{T^^■mfi i u3T<RraJTfq qfe- 

^’fit 3yf«’q’c^'ir?i *i ujRfqiftqt 1 In other words, 

a single condition called a cause is not invariably 
succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for there may be a plurality of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect,— and also the specific effect {e.g., 
which points to a specific causal antecedent. 
Compare also Jayanta :— we infer an effect from a 
specific assemblage of causes— 5i ’si tlw* 

\ ^T^ ^ fg; i «t 

Riy; / 

’§qfrg*TT«T5(?i 4tfq?HT 1 *T ’igTT^’RfqWyiUTrq- 
I Similarly we infer a specific cause from 
specific assemblage of effects :•— ?lef 
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ft sreftfci i gfe^ra;' 


si¥iTg’t’?^T’f?ts?i ft 5f 1 

flftsf??? II 

( Nydya-Manjari, A^hnika 2, on Gotanaa Sutra 
5, A hnika 1, Chap 1. ) 

A specific assemblage of causes, therefore, has 
only one specific assmblage of effects, and vice 
versa, Of course, the observer is to find out the 
essential or relevant features ( as distinguished from 
the irrelevant ones ) which, being included, will 
enable him to specify the particular cause of the 
particular effect. 

Now this being premised to be the exact mean- 
ing of the inseparableness or non-disjunction in the 
ease of cause and effect, we come to the question 
with which we started — how is this relation to be 
ascertained or established between two phenomena 
or assemblages of phenomena f Obviously, mere 
observhtion of their agreement in presence ( ) 
and their agreement in absence ( ) is no help 

in the matter. Take a concrete example. The 
ass is customarily employed to bring the fuel with 
which fire is lighted. In a hundred eases you have 
observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed that 
when there is no ass, there is no smoke. This is no 
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warrant for concluding a relation of cause and effect 
between an ass and snaoke. It may be that you 
happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 
Even this is of no avail. It is not agreement 
( unbroken and uniform though it be ) in presence, 
or in absence, or in both, that can settle the matter. 
There is one and only one way of ascertaining the 
causal relation. Suppose A with certain accom- 
paniments is found to precede B immediately. Now 
if A disappearing, £ disappears, even though all 
other antecedents remain and there is no other 
change in the ease, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( ^'S5*tTc[ ) it is this method which we 
may term the Method of Subtraction ( the Method 
of Difference in its negative aspect ) that is the only 
exact and rigorous scientific Method. Such was 
the statement of the earlier Buddhists (cf. Uddyota- 
ksira’s and Vachaspati’s report of the Buddhist 
Doctiine of Inference— ^ i 

—■a Buddhist K^irika quoted in Vachaspati, Udayana,. 
Sn'harsha, Mddhava, etc,)— -sflbrsi 
^Bfcl 5T I 
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sfi^sfcT: } — Vachaspati, Tdtparyyatfk^, Chap I, A'linika 
Ij Sutra 5, ) 

Eut the caBon in this form is not sufficiently 
safe-guarded against possible abuse. Two points 
have to be emphasised (1) It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
immediately precede the appearance and disappear- 
ance of B. The definition of a cause is based 
on two fundamental characters, (1) the uncondi- 
tional invariableness of the antecedence, and (2) the 
immediateness of the antecedence. The canon of 
the Method of Difference must therefore be stated 
in such a form as to emphasise each of these aspects. 
And one main difficulty in the practical applica- 
tion of the canon is that along with the introduc- 
tion or sublation of an antecedent, some other 
phenomenon may be introduced or sublated 
unobserved. As a safe-guard against this radical 
vitiation of the Method, the later Buddhists for- 
mulated the canon of a modified Method, termed the 
Panchak^rani, a Joint Method of Difference, wMeh 
combines the positive and the negative Methods 
of Difference ( the Method of Addition and the 
Method of Subtraction ) in a series of five steps, 
and which equally emjphasises the unconditionality 
and the immediateness of the antecedence as es- 
s^tial momenUfe of the causal relation. This is 
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neither agreement in presence, nor agreemtnit m 
presence as well as absence (the foundation of 
J. S. Mill’s Joint Method of Agreement ), but the 
Joint Method of Difference. The Panchakarani 
runs thus ; — 

The following changes being observed, every-- 
thing else remaining constant, the relation of cause 
and effect is rigorously established 

First step— The ^cause’ and the ‘effect’ pheno- 
mena are both unpereeived. 

Second step— Then the ‘cause’ phenomenon is 
perceived. 

Third step — Then in immediate succession, the 
‘effect’ phenomenon is perceived. 

Fourth step— Then the ‘cause’ phenomenon 
is sublated or disappears. 

Fifth step — Then in immediate succession, the 
‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same ( at least the 
relevant or material circumstances ). 

This Panehakarani, the Joint Method of 
Difference, has some advantages over J. S. 
Mill’s Method of Difference, or what is iden- 
tical therewith, the earlier Buddhist Method ; 
and; the form of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
■fromra theoretical point of view to J. S. Mills’s canon, 
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and is as much more consonant than the latter to 
the practice of: every experimenter, as the Hindu 
analysis oi: Anumsina as a Formal-Material Deduc- 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or Mill’s ana- 
lysis of the Syllogism ( or Mediate Inference ). 

But even the Panehakarani is no sufficient 
answer to the question with which we started. 
The Panehakarani is only a method ; it shows 
only how in a particular case the relation of cause 
and effect is to be established ( ). 
But we want more than this — we require a warrant 
for the process. The Buddhists therefore supply 
the following proof of the Method Doubt is 
legitimate^ but there is a limit to doubt. When 
doubt lands you in an unsettlement of a fundamental 
ground of practice, and would thus annul all 
practical exercise of the will, the doubt must 
cease ; else the doubt would be suicidal or sophis- 
tical, In this particular case, when the Paneha- 
karani is satisfied, the antecedent in question must 
be the cause, for there is no other antecedent to 
serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be, 
without a cause ; which would be a contradiction 
of the rational ground of all practice, for all voli- 
tional activity proceeds by implication on the 
principle of causality. If things could happen 


— 



SCIENTIFIC METHOD OP THE HINDUS, 


without a cause, all our motives to action would 
be baffled. The link between a presentation and 
the instinctive Yolitional reaction would snap, and 
the circuit of consciousness would be left in- 
complete. In fact, the Buddhists go further j they 
hold causal efficiency to be of the 

essence of empirical (relative) Reality. The 
proof of the Joint Method of Difference, then, lies 
in a strict application of the principle of causality 
in its negative form ( vis., there can be no pheno- 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em- 
pirical ( relative ) Reality as the truth of Perception 
itself, viz:, the correspondence between the 
rational and the piacticaVactivity of the self. 

But invariable concomitance ( or non-disjunc- 
tion ), the Buddhists argue, has another form, e. g.y 
the relation of the genus to the species. We may 
have perceived a hundred instances of the associa- 
tion of certain characters with certain others j we 
may also have never perceived the former when 
the latter are absent ; but this would not enable 
ns to generalise and establish invariable and un- 
conditional co-existence. We must be first satisfied 
th^t thra:e is identity of essence ( )* 
It is only when we perceive that the characters 
of a SinsBpd are co-inherent with the generic 
characters of a tkee in the same individual object 
( a Sinsapd tree before me ), and isl^ien we farther 
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perceive that the characters are held together by 
the relation of identity of essence, that we can say 
that ail Sinsapas are trees. For as there is identity 
of essence, a Sinsapa would not be a Sinsap^, if 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence ( ), as in the 

relation of the species to the genus, is the sole 
ground for establishing uniformity of co-existence 
( HftfW, ). 

(For the Buddhist Method of Induction, in 
its later form, the PanchaHrani, vide Sarvadarsana 
Sangraha —Buddhist reply to the Chilrv^ka attack 
on Inference : — 

As for the Nydya view 

’sfcf I — the Buddhist objects — *1^ q# 

si^TUT I — the Nydya retorts 515 ?i 55 fTj%^'i?ra‘ 

<TT?l%sf^ Tit I — the Buddhist 

answers— ff’Ufcr 

fttfTssti: fsff 'tTc^Tr[ 1 Jffsr h 

■'SfmiTitr aTT^ricn^jT: *iT^^g: 1 ^miuT- 
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^qqi^jr.j 

w cn^ii3iif5i^^*T ^fq '^jfq^TWfiq; 
fsi#=q^ I qf^ f^TT ^fctq^tl ^'glTn 

fqq^ ^TqqiSf^:i 1 W- ^’WWftq^^Sfq 

^fe'qiWTSIT: ^ f^iqiKfWI clT^TWlf^I^!^: 

I=fts^ ftiw ?rcl 5gniT*ITfq^Wq^T^ ’gqq^^ I ^I^T” 

'sn??n’i^ '«l3’RTqq?i ^fclf’Bl^l Sarvadarsana 
Sangraha, Bauddha-Darsanam Vide also Sridhara 
Kandali. 

The Nyaya Doctrine of Inference :— -The Nyaya 
easily demolishes the Buddhist contention about 
identity of essence. The Nyaya writers, being rea- 
lists, do not impugn the reality of the genus ( ) 

like the nominalists or the nominalistic concep- 
tualists ; but they point out that the inseparable- 
ness (or non* disjunction) in such cases can only 
be established by the experience of unbroken 
uniformity ). 

Uniform agreement in presence with uniform 
agreement in absence,— not the mysterious identity 
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Similarly, as regards the relation of cause and 
effect, a nemua is sometimes fancied to be perceived, 
a power in the cause to produce the effect ( ), 

or an ultimate form ( X which is sup- 

j>osed to be present, whenever the effect (quality 
or substance) is produced (cf. Bacon’s view of the 
‘Forms’ of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
There is nothing except the invariable time*rela- 
;5ion (antecedence and sequence) between the cause 
and the effect. But the mere invariabieness of an 
antecedent does not suffice to constitute it the 
cause of vvhat succeeds ; it must be an uncondi- 
tional antecedent as well ( 

being the definition of ). For 

example, the essential or adventitious accompani- 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi- 
tional but only collateral and indirect, in other 
words their antecedence is conditional on some- 
thing else ( ^ ’If ). The potter’s stick is an 
unconditional invariable antecedent of the jar, but 
the colour of a stick, or its texture or size or any 
other accompaniment or accident, which does not 
contribute to the work done (so far as we are con- 
sidering it) is not an unconditional antecedent,, 
and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante' 
cedents, or what enters into the prodnetion of these 
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co-effects, may themselves be invariable antece- 
dents but they are not unconditional, being them- 
selves conditioned by those of the antecedents of 
which they are effects. For example, the sound pro- 
duced by the stick, or by the potter’s wheel, in- 
variably precedes the jar, but it is a co-effect, — 
and A'kasa (ether) as the substrate, and Yayu (air) 
as the vehicle, of the sound, enter into the produc- 
tion of this CO effect, but these are not ‘uncondi- 
tional’ antecedents, and must therefore be rejected 
in an enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in- 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter’s father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, bufc the potter’s 
father does not stand in a causal relation to the 
potter’s handiwork. In fact, the antecedence must 
not only be unconditionally invariable, but must 
also be immediate 

Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, are ipso facto not 
unconditional, and cannot therefore be regarded as 
causal conditions ; in short, nothing that is unneces- 
sary is unconditional ; for this class, vide Visvan^tha 

) ’qsffUTfht— Visvanatha, Siddhdnta 
Muktdvali, on Sloka 20, For example, it is the cus- 
tom to point to spatial position or direction with the 
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fingers, but finger-pointing, though invariably pre- 
sent, is not causally related to the perception of 
direction or spatial position, because we can ima- 
gine such perception without finger-pointing, 

Yachaspati, Tatparyya-Tika, Chap, I, A^hnika 1, 
Sutra 5,-— this shows that the doctrine of 
was long anterior to Gangesa). 

[ Visvandtha in the Bhasha-Parichchheda men- 
tions five kinds of conditional 

antecedents — (!' (2) 

), (3) 'srs^nfcf =51% 

<4) JjffT ^ 

■and (5) ’siHrrfq 

( Slokas 19, and 20), u^gr 

ST W. f^5g 

Siddh^nta Muktavali, loc. eit.~The 
Dinakari points out that the first two cases are 
comprehended under the formula 

1 There are several classifica- 
tions of these irrelevant antecedents ( ) ; 
I quote one of the best known]. 

The unconditional ( ) as interpreted 
in this comprehensive sense is a far more fruitful 
conception than Mill’s, and is well adapted to its 
work— the elimination of the irrelevant factors in the 
situation. In the end, the discrimination of what is 
necessary to complete the sum of causes, from what 
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is dependent, collateral, secondary, superfluous or 
inert, («. e. of the relevant from the irrelevant fac- 
tors) must depend on the test of expenditure of 
energy* This test the Nyaya would accept only in 
the sense of an operation anaiysable into molar or 
molecular motion ( 

snfe, Jayanta, Manjarf, A'hnika I) • 
hut would emphatically reject, if it is advanced in 
support of the notion of a mysterious causal power 
or efficiency ( sifm ). This is a peculiarity of the 
Nyaya — its insisting that the effect is only the sum 
or resultant of the operations of the different 
casual conditions — that these operations are kine- 
tic, being of the nature of motion, in other words 
holding firmly to the view that causation is a case 
of expenditure of energy, in the kinetic form, — 
but at the same time absolutely repudiating the 
S^nkhya conception of power or productive effi- 
ciency as metaphysical or transcendental ( ), 
and finding nothing in the cause other than an 
unconditional invariable complement of operative 
conditions ( ) and: nothing in the effect 
other than the consequent phenomenon which 
results from the joint operations of the antecedent 
conditions qw™ Jayanta — 

Jayanta, ibid, A'hnika, 1, it may be 

noted that the Nydya, while repudiating transcen- 
dental power (Sa,kti) in the mechanism of nature 
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and natural causation, does not deny the existence 
of metaphysical conditions like merit ( 'tj'ilf, ) which 
constitute a system of moral ends that fulfil them- 
selves in and through the mechanical system and 
order of Nature Jayanta, 

A'hnika i, ). 

The causal relation, then, like the relation of 
genus to species, is a natural relation of concomit- 
ance ( sjiifk: Vdchaspati) which can 

he ascertained only by the uniform and uninterrup- 
ted experience of agreement in presence and agree- 
ment in absence, and not by deduction from a cer- 
tain a 'priori principle like that of Causality or 
Identity of Essence. 

Nyaya objection to the Buddhist Method of 
Difference as a means of ascertaining causality, 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the Panchakarani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections (1) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Charvaka rightly points out, the Methods 
enable you to eliminate irrelevant antecedents that 
are or can be perceived ; but the introduction or 
subl ation of latent or undetected antecedents can 
be imagined against which the Method of Diffe- 
rence is powerless. In the case of the production of 
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smoke, for example, by fire, — -what if I say that an 
invisible demon intervenes in every case between 
the fire and the smoke, that this demon ( ) is 

the immediate antecedent and rea 1 cause of the 
latter, and that the fire is an accident which, in. 
every such case, is brought about by its own causal 
antecedents ; — in saying this, I do not go counter 
to the principle of causality and am landed in no 
contradiction such as strikes at the very roots 

of all practice, or baffles the completed circuit of con- 
sciousness, however much I may violate probability. 

(2) In the second place, even supposing that 
the fire, in this particular case (which satisfies the 
Method of Diiferenoe rigidly) is ascertained to 
be the cause of the smoke, how can I know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that 
if there were an indefinite number of causes of 
the same specific phenomenal effect, it would 
violate the .’principle that phenomena are all 
conditioned, i.e., exist only under certain conditions 
( ), — which is more comprehensive than 

the principle of causality, and the contradiction of 
which equally overthrows all rational practical acti- 
vity. Yes, 1 accept the conditionality of phenomena, 
but this is not violated by supposing that one speci- 
fic assemblage of phenomena has more than one 
cause. It is true that if you suppose such plurality of 
Causes, you cannot establish the invariableness of 
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the particular conjunction ( green-wood fire and 
smoke ) which your Method of Difference fixes 
upon as a ease of cause and effect ; in other words, 
with your special principle of Causality so restricted;, 
and without any general principle of Uniformity of 
Nature to fall back upon, you cannot ascertain, from 
the present ease, or from any number of similar cases 
that you may have observed, that all green-wood fires 
are followed by smoke ; ii?., you are helpless in de- 
monstrating with apodictie certainty ( or ascertain- 
ing indubitably ) the relation of cause and effect. But 
this is an objection against your own position, not 
mine. Why not admit at once that certain 
phenomena are naturally connected ( as invariable 
concomitants or antecedents ) with other pheno- 
mena, and take your stand on observed concomit- 
ance (uniform and uninterrupted experience of agree- 
ment in presence as well as absence ) without 
assuming causality as an a priori principle and 
making deductions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in every individual case. I am free to admit 
that theoretical objections ♦£ irresistible force ( like 
those of the Ch^rvd,ka Sceptics ) can be urged 
against this ascertainment of universal invariable 
and unconditional concomitance (3q:Tfk?i^qT?f) on 
the basis of mere observation. Doubts <J£ this kind 
can no more be laid by my view of the matter 
than by your canons of causality and eisential 
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identity and )• Ultinoately we all 

have to fall back on the rational practice of 
thinking persons ( )j and such persons are 
always content to act on practical certitude instead 
of hankering after an unattainable apodictic 
certainty in the affairs of life ( 

This same practical 

certitude is also the ultimate warrant of the Deduc- 
tive-Inductive Inference by which we ascertain the 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 

[ To the earlier Buddhist canon of the Method 
of Subtraction, f, e., the negative Method of Differ- 
ence, Uddyotakara and Vdehaspati of the Nyaya 
School pertinently and acutely object as follows 

I fqf i ^ 

m-gsj; I m\f[ I 

■?;¥N »iTq:> 

^ftr u^vtrqTff i ’siufh ’qfqr ’B«itssqs!q1h[ 

^ 1 ^ffWTqTlfqST^i 

1% ^ ^ ^ 5T ^ i 

ev '. ■ ■ 

xmv fqsiT ^r<f ^Slfq fqail'iwT 

q:i^»iqiq’HUT^srq fqau’qT- 
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5ifT?IT*t¥rRT«I I g ajfiq-Sfg^ 


Buddhist reply i ;qt ^ I’s:: ^ 

If ftTVTT'gisisfi^' i ^ ^T^rf^g^gsjT 
r®ff^'?J’RT|=g?iT’51' 3r«f% ■^^■^^ 

^ g ^TWfg I sfTfq ^^snSg^^a^fcTSlT 

“^Trcf: I gfg ^i i^fg-f^rfl ■^’sfig r^*iTsfti ^ nq- 

I "qg ( fq^HT’q: ) qff^f^cr: u^if ^fcf 

qg qra q qjT^^g i qri^ -qg g?^’ g^rseit^ g^ggrq'ai^T i 

Now the phenomenon that is contingent { grigrf^cgf ) 
cannot be uncaused — ^gfT^'qjgr gfTsfse? fgsr 

gi ^ig, ’qgq'g^Tg g gngifgggi'^ag i And with the 
limitation of a specific effect, there must be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 
causality ( i. e., of the unconditional invariable 
antecedence ) — 

gifq 'n^gt gnq:gr, 'ggn^giegnwT^w i ^ig ifg 

gffigiT^gigg i ^ "gg ^g^^fg -ggsg^, g gggfTOg.* ’Sfig, 
ffg g gf : gfi^ifg ( ggg g i g f% gfgjTggi^g 

ggfg, g’^'^tTg wwg, ggg ’*itg^ gjfr: ^igi ggr -g 
gngTf^gfcgssn’frg; i 

Nydya rejoinder :— gtegg I ggifq fggi gf^‘ g"tggfs^ 
■g^:, ggjfq g ftrsugigi^ tgiggggiigr, ggsifq 
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5T sfsisR: I ^5f cj^HitsPr 

^l?{. I ’SfcT si^t^t: !. 

Vf 5111^* ^gqpEig* ^ ?T?{fflff[ I 

(vide Nydya Vindu) t ^ ^ 

^^'I?IK’*IIT»IT^IH 

^t%eIPl^X ^l«lH V{^cl { 

ff xw^ref^cn^ : ^T?55t cii^ai ti^Kf^mcr ^f*- 

fcf^l ailflf^iaiT'lt cT?55f^r*r?Siq»rT^«^9l- 

«T Sl^T fsRTTf^gn I 

The Nytlya proceeds to point out that what 
is contingent need not necessarily be produced 
by a cause. It is enough if there is natural connec- 
tion with something else, a relation of antecedence 
and succession ( or concomitance ), without any 
element of productive efficiency or causation. 

«!!fq WSfir^Tct if 

IT^f^ I 58r?r } 

^s5^1T’UIWT^f^^K<!!TUT%sri 

“i?!?! <IS1T I Vachaspati, Tatparyya-Tika^ 

Ch^p. I, A'hnika 1, Sutra 5» [ 

The Nydya analysis of the causal relation con- 
tinned :-«Co-i^ects : — In the enumeration of dif- 
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ferenb varieties of irrelevant antecedents ( ), 
we have already noticed that co-effects of the same 
Cause are apt to be confounded as cause and effect. 
In some cases, the co effects may be simultaneous, 
e.g.^ the case of the ascending and the descending 
scale in a balance, which are co-effects of gravity 
{vide Partha-sarathi Misra on Kumarila, SlokaYart- 

tika— 7{ 

— sloka 167, Sunya-Vada). In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent co effect to be the cause of the suc- 
ceeding co-effect ; e.g., the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains where the movement of 
ants and the rains are not cause and effect, but 
successive effects of the same cause, viz.^ the beat 
{ ), which disturbs the elements, viz.^ the earth 

and the atmosphere ( ) ; the ants being 

affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
Tain. ■ ' ■■■ 

(Uddyotakara, and Vachaspati— ’f 

^fir^TfsT Tatparyya — Tika IJ, 2, Sutra 


Synchronousness of Cause and Effect.— i ms is 
resolved into a case of simultaneous co-effects of 
the same ultimate cause, e.g., the ascent of one scale 
and the descent of the other in the balance, which 
are not related as cause and effect, but are simul- 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

( ) e.g.y in the case of the needle 
piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successive ; or 
the illumination of the whole room by the light 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light (cf. 
Kumarila, Sloha-Varttika,— 

w I Sunyavada, Sloka 156-157. — 
I quote Mimansa authorities, but the view is com- 
1 to the Mimansa and the Nyaya-Vaiseshika). 
The time-relation in a chain of causes and 
icts A careful study of the time-relation in 
chain of causes and effects is a peculiarity of the 
Vaiseshika system (and the later Nyciya). A 
moment (ultimate unit of time, Kshana, -qiqF 
defined to be the time-interval between the 
ipletion of the sum of conditions and the ap- 
pearance of i^e effect. The Vaiseshika conceives the 
unit to k® determined by reference to the division 
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of one atom from another ( 

Sapta Padarthi, Siva- 
ditya ; — i,e., the ultimate unit of time is the time 
during which motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion). The Sankhya, we have already 
seen, determines this ultimate unit by reference to 
the motion of a Tanmatra. 

The number of such units will determine the 
time-interval between a given set of physical condi- 
tions and a particular effect, for between a so- 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and energy 
(for which both the S4nkhya and the Nydya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes : — This will be discussed, 
when we consider the relation of Vy^pti to the 
principle of Causality. 

The Nyaya Ground of Infer.enee-r-Vydpti 
^’?^«s[-r-Yacha&pati) : — Inference, then in the 

Nyaya, depends on the ascertainment, not of the 
casual relation, nor of the relation of genus to spe- 
cies, but of a natural relation, between two pheno- 
mena, of invariable and anoonditional eoneomitanoe 
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( ^rwTfsf^: Uddyotakarn, 

.and Vacliaspati). Of the two phenomena sO’ 
connected, one is called the Vyapya or Gamaka 
(the sign, mark or indicator), and the other Vya- 
paka or Gamya (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the Vyapya or Gamaka 
(sign or mark); and fire, the Vy^paka or Gamya the 
thing signified or marked). Now the relation of 
Vyapti between A and B may be either unequal 
or equipollent or ), When 

A is the sign of B, but B is not the sign of' the 
Yy^pti is one-sided or unequal, and here a 
Vyapti is said to exist bet'ween A and B^ but 
not between B and J., For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of Vydpti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition : — Wherever the 
Vydpya (sign or mark, e.g.y smoke) exists, the 
Vyapaka (the thing signified or marked, e.g,^ 
fire) also exists. From ibis it follows by neces- 
sary implication (a sort of . ) that when- 

ever the Vyfiipaka {e.g,^ fire) is absent, the Vyapya 
(g.gf., smoke) is also absent Again 

the Vyapti may be a mutual or equipollent one, 
fe.. A and J3 may be signs of each other, e.y. 
green-wqed fire and smoke. Here each in , turn 
^ Vyapya an^.Yy^paka, and this is, expressed in 
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the two jDropositions : — (1) Wherever there is 
smoke, thete is green-wood fire, and (2) \?herever 
there is green-wood fire, there is smoke. By- 
necessary implication it follows — (1) where there 
is no green-wood fire, there is no smoke : (2) 
where there is no smoke, there is no green-wood 
fire. We have seen 'that a Vyapti exists between 
smoke and fire, for w’-herever there is smoke, there 
is fire. But we cannot say that a Vyapti exists 
between fire and smoke, for we cannot say. that 
wherever there is a fire, there is smoke, The 
combustion of an iron-ball ( ), for ex- 
ample, is a case of fire without smoke. But it 
would be correct to say that a Vyapti exists 
between green wood fire and smoke, as well as 
between smoke and green-wood fire. The ques- 
tion, therefore, is— What is the relation between 
fire and smoke ? The relation between fire and 
smoke is a conditional relation ; i.e.y on 
condition that the fire is green-wood fire, it 
would be a sign of smoke. In other words, a 
Vyapti implies unconditional in variable concomit- 
ance, and the relation between fire and smoke, 
is not therefore a Vyapti (natural unconditional 
concomitance), for fire requires a ‘condition,’ 
Upadhi- vh,, green-wood, to be followed by smoke. 
Smoke, on the other hand, requires no ‘condition' 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds ;-(l) Contingent 
conditional relations, holding good on the fulfil" 
ment oB a certain condition or UpMhi. and (2) 
Vyapti, or unconditional invariable relation, 
between a mark and that which it makes, a rela- 
tion without any Upadhi or determining condi- 
tion ( ). It is this latter kind 
of relation that serves as the ground of Inference. 
If we can ascertain that a Vyipti exists between 
A and jB, then .d is a sign of S, and an inference 
of the presence of B from the presence of A, and 
of the absence of A from the absence of i?, would 
be warranted. The question, therefore, is—how 
to ascertain the relation of Vyapti between two 
phenomena. 

Ascertainment of Vydpti according to the early 
Nyaya ( ). — Briefly speaking, the obser- 
vation of agreement in presence ( ) as well as 

agreement in absence ), between two pheno- 

mena, with the non-observation of the contrary (w- 
), is the foundation of our knowledge of 
Vyapti ( — Vachaspati). This suggests a nat* 

ural relation Vachaspati) of invariable 

concomitance ( — Vachaspati) between the 

phenomena, which is fortified by our non-observation 
( ) of the contrary ( ). But this does not 

establish the unconditionality of the concomitance 
( ), which is essential to a Vyapti. 

We have therefore to examine the cases carefully 


r 

I 
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5 to see if there is any determining condition 

! {Upiidhi — i. e, some hidden or undetected hut really 

operative or indispensable accompaniment ) which 
* conditions the relation between the supposed 

sign or mark (Gamaka) and the supposed signate 
f (thing signified, Gymya), Now let us consider 

what constitutes an TJpadhi, It is a circumstance 
which always accompanies, and is always accom- 
panied by, the supposed signate (the thing signified, 
Gamya), but does not invariably accompany the 
supposed sign or mark ( Gamaka ). If, therefore, 
in the set of positive instances where both the sign, 
and the signate are present, nothing else is con- 
stantly present, there can be no Upd.dhi. Or, 
again, if in the set of negative instances where 
both the aign and the signate are absent, no other 
material circumstance is constantly absent, there 
is no Upadbi. This follows from the very defini- 
tion of an Upd,dbi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances ( of course the 
likely ones) may be taken successively, and 
it may be shown that the concomitance continues 
even when the suspected XJpddhi ( > 
is absent, and therefore it cannot be the Upddhi, 
And this is to be fortified by the observance of 
uniform and uninterrupted agreement in absence 
(Vyatireka) between the two concomitant phend- 
mena. In this way, when we have disproved all 


■ 
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suspected Upadhis, we conclude by establishing; the 
Vyapti. It is true that we may still go on doubting , 
But doubt has a certain limit for the ‘experimenter^ 
and the thinking person ( \ When 

doubt overthrows the foundation of all rational 
practice ( ), or leads to a sto[)pa;-.;e 

or arrest of all practical activity ( ), 
it stands ipso facto condemned^ and must 
be abandoned ( ), Sriharsha 

and Udayana — is mentioned by Va* 
ehaspati ). Thus it is that Vjapti is ascertained. 
In this way, we observe innumerable instances of 
"Vyapti. Now by means of repeated observa- 
tions of this kind ( ), we have establish- 
ed the principle of the Uniformity of Nature ( 

), and also of Causality ; and these two 
pi'ineiples thus ascertained may be made use of 
in their turn as the b.asis of an argumentation or 
deduction ( Tarka, U'ha, ) to confirm a par- 
ticular Vyapti in a particular case. Tarka or U'ha» 
then, is the verification and vindication of parti- 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali- 
ty, principles which are themselves based on 
repeated observation ( ) and the ascertain- 

meut of innumerable particular inductions of 
uniformity or causality ( 

Vachaspati). Thus Tarka 
.also helps in dispelling doubt ( ). Sriharsha, 
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'however, questions the validity o£ this verification, 
— ef, the well-known couplet ending 


It will be seen that the process o£ disproving 
•all suspected XJpadhis ( ), in the early 
Nyaj^a, answers exactly as a process to Mill’s Method 
-o£ Agreement. In fact, the disproof of a suspected 
Upadhi by pointing to instances of Agreement in 
absence ( ) even in the absence of the Upjidhi, 

fortified as this is by the instances of agreement in 
absence ( ), virtually amounts to Mill’s Joint 

Method of Agreement. But the fundamental 
■difference is this; — Mill’s Method of i^greem cut is 
formulated in view of the phenomena of' causation 
(including co-effects, etc.) and, as usually enunciat- 
ed, confessedly breaks down in dealing with cases 
-of Uniformities of Oo-existence unconnected with 
Causation; the Nyaya Method based on the dis- 
proof of suspected Upadhis is a more daring and 
• original attempt, and is far more comprehensive in 
scope, being applicable to all Uniformities of Co- 
existence and of Causation alike. And this the 
Nyaya successfully accomplished, by introducing 
the mark of unconditionality ( ) into 
the relation of Vydpti (Concomitance), even as 
the same mark of unconditionality ( ) 

had been previously introduced into the definition 
of Causality ( ). The difference 
between the early Nyaya and the Buddhist systems 
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may be briefly put thus: — The former relied or 
empirical induction based on uniform and uninter- 
rupted agreement in Nature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vyapti to which they sub- 
ordinated Causality in the doctrine of Method ^ 
the latter assumed two Ob priori principles, 
viz.^ causality and identity of essence, deduced 
the canon of the Method of Difference by an 
indirect proof from the principle of causality, and 
made this Method the foundation of all scientific 
Induction of Causality, Just as they based all 
natural classification of Genera and Species on their 
a priori principle of Identity of Essence. 

[Text from the early Ny4ya ; — 

Method of Agreement and the Joint Method 
without the device of the Upadhi : — 

Cf. Jayanta on sr fifsu 

nu; i fsTJj’Rr: i 

‘only this remaining throughout,’ while others 
change — implying the Method of Agreement. 
The set of positive instances, in which this 
antecedent alone is constant, must be sup- 

plemented by a set of negative instances 
( agreement in absence ) 

fqsii sf 'sf?! \ 
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Jayanta, A'hnika II, 

Doefcrine o£ the Upadhi : — Unconditional con- 
oomitance distinguished from conditional : — 

^ x?ii 

f I ti^T 1% ^TiT^sTt 

t j ^ f? f^s?Tfq 

'*5irSa?*ITf%€»^5(^»^ ?r^T 

jfssiTft «f ^tw* 

I ?i f»i5ff{: 1 ^TiTTf^^^ wjfri^srt '3'cn§: 

SEffvT'gT^^ ^^Ts5*ITrl 

qi^sngqq^: I fqjftT: I 

Ooneomitance sufficient without causal nex- 
us :-— 

The Buddhist objects — In Nature, everything’ is 
connected with everything else. Hence if there 
were no nexus of causality between antecedent 
and consequent, everything might follow from 
everything else. The Nyaya replies — You admit 
uniformities ( of eo-existenee, etc. ) other than 
causal ; — so you confess that a natural fixed order 
can exist without causal nexus 

An Upadhi, how established and how dis- 
proved ; — 

The Nyd,ya then proceeds to show how an Upadhi 
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is established, or how disproved by observation . — 
f^^rr \?TP^ 

w^^sT *t g icfcr i 

g fgsTT 

JT?{TOr«igTg. ^sig^Ri 'sigg- 

iiTigfg 'ggqTf ^ffTRwrg qir«5^gicr, ^iwfqqi: 

I 

General Method of Induction by exhaustion 
•of the Upadhi, more comprehensive than Mill’s 
Joint Method : — 

For the definition of an Upadhi, vide Sn'harsha and 
Udayana : 5f: ^T’«2r€?TssrffH; g I 

Hence to avoid an Upadhi ( which is ) , 

the constant presence of anything relevant other 
than the sign and the signate in the positive ins- 
tances ( of agreement in presence, ), and the 
constant absence of any such thing in the negative 
instances (of agreement in absence, ) must 

be safe-guarded against. This amounts to Mill’s 
Joint Method. 

Suspicion of non-pereeptible Upadhi — Limits of 
legitimate Doubt : — 

ff '?r'?3ii;frT’^Srq giRJTT5l^’?I5ir 
^fgiafguT eqifi?; qfgqTJiffr isfct gwgg; i '^q3?i' 

’fgqurqjTwqTfgfg gTngqiisiT '?iii 
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I ' I -as^lf^fT ai^l^?ccrT?{ I 

^Sf^stifrat^gf fsTI’?J}l=c^Tit| t f^TOT^qRtqsitifW 

^fq I ^sigqiqfqtiT 

t ^rqiT^qTfq' qqtq ^fsqtqsdtsgqqfWTqT 

'qq5r«5f ;^r«T?fqqf5a f^f^giT; I — 

Tarka, Xl'lia, — Deductive verification of parti- 
cular inductions by applying the two fundamental 
inductions of Uniformity of jsjature, and Carnali- 
ty ; — Doubt finally dispelled : — 

Now innumerable particular uniformities of 
this kind ( Vyaptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni- 
formity of Nature ( ), as well as in the 

principle of Causality ( qiT®^qn:’C’'0wq ) is generated in 
the mind, a belief which has evidential value and 
validity. It is not intuition ( sf ) but a men- 

tal pre-disposition based on uniform and uninter- 
rupted experience ( 

50rroTfqqi’E[’»q«3?fTfif, — RHivrTJrur 
5iT?i^[ )• Then armed with these new resources, the 
L ' belief in uniformity and in causality as general 

%M principles, we proceed to fortify our particular 

inductions ( Vyaptis ), whether of uniformity of 
nature or of causality, by indirect deduction from 
these' general principles : — We argue if, under 
these observed circumstances, A were not the 
mark of .B, the principle pf uniformity of . nature 
would be violated,— Nature woulji not -be unb: 


I 
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form. — or, if under these observed circumstaDces 
A were not the cause of the principle of cau- 
sality would be violated, the phenomenon ^ would 
be without a cause and such indirect proof 
( ) gives us the overwhelming probability 

which we call practical certitude, and on which 
every reasonable man(every thinking and judging 
person) proceeds to act in due natural course.— 

I Vdcbaspatil, 1, Sutra 5 ; 
of. also, I, 1, Sutra 40— -3511: 

Instances of Vyapti (uniformity) not compre- 
hended under Causality, or the relation of Genus and 
Species : — The Nydya points out that the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Vyapti ( i. e., on in- 
variable and unconditional concomitance) which 
come neither under Causality ( ) nor under 

Identity of Essence ,( UT^qri ). Vaehaspati notes that 
to-day*s sunrise and yesterday^s sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the steller constellations, are instances of 
Vyapti ( invariable concomitance ) between pheno- 
mena which are neither related as cause and effect, 
nor as genus and species. Jayanta adds the conjunc- 
tion of sun-set with the appearance of the stars. 
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of ants moving in procession ( with their eggs ) 
with the approach of the rains, — of the rising 
of the constellation Agastya ( Canopus ) above 
the horizon with the drying up of rivers ; of the 
spring tide with the full moon ; and dismisses as 
sophistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Nyjiya and the Mimansa reduce 
most of these conjunctions to cases of co-etTects of 
the same cause, co-effects which may he either 
simultaneous or successive. 

51 I 

!>— Vdchaspati, Tdtparyya-tfkd, I, 1, 
Sdtra 4 ; — Cf. also Jayanta, Nydya Manjarf— 

'icJSTt SfJlfu I I 

fifcfistf; I i 

Vyapti between Cause and Effect Relation 
of causality to Vyapti ; — 

On the Buddhist (and early Nydya) view that 
one specific assemblage of 'effect' phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi- 
tions ( ), and the sum of effects ( 'wm- 

). For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( 
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Jayanta II ; compare Gangesa 
I— Chint a- 

roaoi, Anumana, Viraddha Siddhantia). Here, betweeii- 
an effect and a single condition ( termed a cause ) 
there is a relation of Vyapti. The effect is Vyapya or 
Gamaka (the sign or mark) j the cause (or condition)! 
is Vyapaka or Gamya ( the thing signified), IH' 
other words the presence of the effect indicates, 
the presence of , the causal condition, and the 
absence of the causal condition will by implication 
indicate the absence of the effect. Smoke of this, 
particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions (fire and green-wood ); hence 
where there is smoke, there is fire, j and when there- 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causes :~Fire, for example, is the effect of 
several assemblages, e. p, (1) blowing on heated 
grass, (2) focussing rays through a lens on a com- 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vyapti between the effect *fire» and any particular 
assemblage of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not -indicate the presence of the lens or the fire 
drill assemblage, nor does the absence of either of 
the -latter - in particular, indicate the absence of fire.^ 
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Indeed in such a case, the effect ‘fire' is not a 
mark or sign ( Gamaka or Vyapya ) of any one in 
particular of the different possible causal assem- 
blages, though each of these particular assemblages 
of causal conditions is a mark or sign ( Gamaka or 
Vysipya ) of lire. 

The plurality of causes requires a further con- 
sideration in the light of the definition of the 
causal relation, A cause is defined to be the 
unconditional invariable antecedent. From the 
unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause ( i, e., 
assemblage of causal conditions ) is invariably 
followed by the effect, — not that the effect is 
invariably preceded by any particular cause. 

Popularly, a single condition, say the lens or 
the fire-drill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vyapti in this ease : the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Vyapti 
between an effect and a cause. Any particular 
cause ( causal aggregate ) still indicates the effect, 
but not vice versa. The earlier Ny&ya ( down to 
18 
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Vaehaspati and Jayanta ) obviated the plurality, as 
we have seen, by introducing distinctive marks in 
the effect such as would indicate a single specific 
cause or indicating 

or ). Some indeed went further and 

held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
-apparently the same, do realy differ specifically 
,( or in kind)— | But the Nyaya 
discards this hypothesis ; the fire is the same, though 
the possible causes (or causal aggregates) differ, e. g , 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effect j — in the 
ease of plurality of causes, we must carefully 
examine the accompaniments of the effect, i. e., 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom- 
paniment which will enable us to definitely deter- 
mine the particular assemblage of causal conditions 
that must have preceded in the case under exa- 
mination. This is the device of the earlier Nyaya 
as well as of the Buddhists, as we have seen ; but 
the later Nyaya doubts the practicability as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the circumstance that no 
effect for which more than one cause ( or causal 
aggregate) can be assigned, can be regarded as a 
inark or sign (Gamaka or Tyapya) of any one of 
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the causes in particular. Accordingly, some 
adherents of the later Nydya advanced the pro- 
position, that when more than one causal aggregate 
can be supposed for any effect, the latter is a mark 
or sign ( Gamaka or Vyapya ), not of any one of 
the causal aggregates in particular, but of one or 
other of them ; and the absence, not of one such 
cause, but of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to mean o%e, or other 
of the possible alternative aggregates which, being 
given, the effect follows invariably and un condi- 
tionally . If we ask what is the defining mark (or 
quiddity) of the cause ( ), we are 
told that it is one-or otherness ( ), and 

nothing else ; others eat the Goridan knot by 
assuming that the diffrfrent possible causes of the 
same effect possess a common power or efficiency 
( ), or a common ‘form* ( ), 

which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 
this power ( ), or this form ( ), which 

is manifested by each of the causal aggregates. This 
hypothesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific differences 
latent in the apparently identical effect of a 
plurality of causes ( 

(Of. Dinakari on the Siddhanta Muktavali — 


. 
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^ 'SfcT ^T^?[ { 

qt g 

fcit?UI^i1Tf^’C^T?l *1 ?^Ti; ! 

Sloka 2, cf. also, I 

Cf. trdayana, Kusumanjali, Stavaka l—m ?ft 

^fci 5f I Um}m^ ti^oiRl?5^T5i*«Rn^*i*ifw: 

^?ltgT?r, ^lK’<nsqi?’5iT 

^ 

The Scientific Methods already noticed, the 
Joint Method of Difference (the Panchakarani ), 
and the Joint Method of Agreement ( Yyaptigraba 
with Upadhisanka-nira&a and Tarka ), are not the 
only methods of ascertaining causality or concomr- 
tanee, or establishing a theory (fieiT^) -, nor are these 
Methods always practicable. Very often, we reach 
the explanation of a fact by means of a 

Hypothesis properly tested and verified 

(fsi’^0. A legitimate Hypothesis mu&t satisfy the 
following condition ;-( 1 ) the hypothesis must 
explain the facts (Tef^%, or ; (2) the 
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hypothesis must not be in conflict with any 
observed facts or established generalisations ( 

5f .Tayanta, Nyaya-Manjari, 

A'^hnika 1) ; (8) no unobserved agent must be 

assumed, where it is possible to explain the facts 
satisfactorily by observed agencies ( iffsf 
5T ftfiifcT ‘sissr^iisfqr 

ihid) ; f4) when two rival hypotheses 
are in the field, a crucial fact or test ( fqfjfJr^rqi, 
ratio rnffijoiens) is necessary ; the absence of 
such a test ( retf^jrTrjrTfqicir ) is fatal to the establish- 
ment of either, (5) of two rival hypotheses, the 
simpler, i.e., that which assumes less, is to be 
preferred {ceteris paribus) ( vers'us 
) ; (6) of two rival hypotheses, that which 
is immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
) ; (7) a hypothesis that satisfies the 

above conditions must be capable of veriiication 
( ) before it can be established as a theory 
( ). The process of verification of a hypothesis 

consists in showing that it can be deduced as a 
corollary from (or is involved by implication in 
some more general proposition which is already 
well-established (cf. "Vatsyayana^s exposition and 
illustration of Verification, — including both 

the Deductive Method and Colligation). 

This doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiary discipline, being com- 
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prehended under the wider conception of Metho- 
dology, which aims at the ascertainment of Truth 
whether scientific (Vijnana) or philosophical (Jnana) 
( Amara-Koaha) 

the latter being the ulterior aim. In the in- 
vest igation of any subject, Hindu Methodology 
adopts the following procedure ; (1) the proposi- 
tion (or enumeration) of the subject-mattei 
(Uddesa), (2) the ascertainment of the essentia 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc., —resulting in definitions 
(by ) or descriptions (by ) ; and (3] 

Examination and Verification ( and 
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I have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni- 
calities of Logic as far as possible ; and I cannot 
here enter upon the logical terminology or the' 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic, — as also for an account of the later 
Nyaya ( )> which, in epite of its arid dialec- 

tics, possesses a three-fold significance in the 
history of thought : (I) logical, in its conceptions 
of Avaohchhedaka and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in other words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded eonnotativelj'' 
as the establishment of relation among attributes 
or marks j (2) scientific, in its investigation of the 
varieties of Vydpti and UpAdhi, (and of ) 

being an elaboration of Scientific Method, in 
the attempt to eliminate the irrelevant ; and (3) 
ontological and epistemological, in its classifica- 
tion and precise determinations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in HegeFs^ 
Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic, i.e., the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiga- 
tion. What is ebaracteristie of the Hindu scienti- 
fic mind is that without being content with the 
general concepts of Science and a general Methodo- 
logy, it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul- 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics in Charaka, a Logic 
which adapts the general concepts of cause, effect, 
energy, operation, etc., and the general methodo- 
logy of science, to the special problems presented in 
the study of disease, their causes, symptoms and 
remedies {vide Oharaka, Vimdnasthana, Chap IV,— 
also Sutra Sthaua, — wdle my Paper on Hindu Logic). 
Here I will give an illlustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Patanjali, in the Maha- 
bhashya, {Oirca 150 B. C.) is very careful as regards 
Methodology. I take no note now of the philosophi- 
cal presuppositions of his philology {vide my .Paper on 
the Hindu Science of Language), but will confine 
myself to his presentation of the Applied Logic of 
Descriptive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contends, but the first business of Analytica 
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Grammar is to analyse the sentence into 
its sigiiifioaiit parts and their coherent rela- 
tions to one another. Assuming that articulate 
sounds are significant, the question is . — how 
is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 
is done by an instinctive use ( ef. V.lehaspati’s 

) of the Joint Method of 
Difference ( combined Addition and Subtraction ), 
fortified by the Joint Method of Agreement ( 

). Patanjali starts with a simple ease. 
Take the two sentence-units : — Pathati { he reads ) 
and Pachati (he cooks'. Suppose you start with 
the assumption that these sounds are signi- 
ficant, and that se'parate elements have separate 
meanings. Then you hear Pathati, and, at the 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati {i. e., Path + ati) 
stands for the assemblage — ‘one reads,’ (i. 0. the 
action reading -{-an individual agent). Similarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati i. e., Pach-{-ati^ stands for 
the assemblage ‘one cook’s (i. e. the action cooking 
-fan individual agent, say, the sfime agent as before). 

Now look at the grouping 

Path -f ati == reading -f one agent. 

Pach-f ati« cooking -f one agent. 
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From repeated observation of similar groupings, 
one is led to conclude that path is the invariable 
concomitant of the action ‘reading’, because the dis- 
appearance of the formar (the other element remain- 
ing) leads to the disappearance of the latter ( a rough 
Method of Difference by subtraction — ; that 
Pach is the invariable concomitant of the action 
‘cooking’ because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action ‘cooking/ (a rough Method of Difference 
by addition, — j and that Ati, which is 
the only ‘common antecedent' ( ) . is the 

invariable coneomitaut of ‘one agent’ which 
is the only common ‘consequent’ ( ). In 
fact, the last should come first by the Method 
of Agreement, then the other two either by 
Residue, or by Joint Agreement in presence and 
absence ( So far all is plain sailing,, 

though only very simple and very rough applica- 
tions of the Methods are given. But— and this is 
the point — throughout the argument, it is assumed 
that one sound is the concomitant of one idea, in 
other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad- 
vanced that this basul assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaning, and the same word (sound) may have 
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different meanings. We cannot therefore by the 
Joint Method of Agreement ( ) deter- 

mine the meanings of woi'ds, or the separate func- 
tions of roots (stems) and inflections, -—at least not 
so simply as is pretended above. Patanjali states 
this difficulty in the way of applying the Scientific 
Methods to the problems presented by Analytical 
Grammar, a difficulty arising from the plurality of 
causes, but does not state the solution. The 
solution, however, depends on the Method of 
subtraction and addition (Patanjali’s and 

). For it will be found by extensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (sounds) expressive of ajjiven 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
fiiay be determined. Patanjali thus established the 
doctrine of Prakriti and Pratyaya (roots and 
infltCtions), with their separate significance, which 
is of course a necessary postulate in the ease of an 
inflectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty, 
whereas the difficulties are in some respects 
enhanced in the ease of languages with a polysyn- 
thetic or incorporating (ineapsulating) morpho- 
logical structure. 

’5f?t wgisit; ’sfu { t 

5qfcit€l- «tT I ^5it, 
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( q=^ ),— -sfif^cr ) ,— 

■’^f?Scr ( ■^rfri ) ;— ftaf^ ( ),— 

?st%cr ( qf5%5lT ), — ) ! 

^51 5FT?gwt ;i: 91^ €t€f^, =5ts^f 1 Sf: sr®^ 

^qaTT^t^ t 5f'. cr^ 

-’qw: I 

fq^fr c{=f^t f^ qqifsjf V{^Tm I cf??r^T ' 555 ; 

51*: I ^^’S' ^ \ wm ?fcf t 

■qg 5f ^T^ftqlS^qxtT ftfT ¥rqfcf l ^ITfq ^^rtSqqtiT 3T 

■ft-ssT^ffr t qPScfr f? ^gqffT ■q^qqsifi^t^TKrmq ! ci?r 
■ca?5i '«5i q«fqm f W I ( Mahiibhsahya, 1 — 8, 9 , ) 
Patanjali not only applies the Scientific 
Methods to the foundations of Grammatical Analysis, 
but also by their means establishes and elaborates 
the fundamental categories and concepts of Gramma- 
tical (and Philological) Science, e, the concepts of 
action ( Tmi ), agent ( ^I’rif ), instrumental cause ( 

), end ( f»|j%TT ), origin ( “tg ) limit ( ’^rqfg ) 
substance ( ), quality ( gqr ), and genus ( sfiftf ) j 

—also of the fundamental relations (at the 
bottom of all thought and apeech ) — the relations 
uf Time ( of space (fq^rfsisg^qaif), 
of causality (■quER^qfTtqiuTai), of inherence of 

co-inherence (gigrRiTfw’!:^), of substance and attri- 
bute ( fqaiqRs'qwRqmq ), of the sign and the signate 
( d'a^UBf^U'isr ), of mutual dependence ( ) *, — 

an entire grammatical (and philological) apparatus, 
%vnich will serve as a point d’appui" for genera- 
tions of philologists and grammarians to come, 
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(By Pbincipal Bpajendbanath Seal.) 

EQnpirical JRecipes/rom Farahami/dra (circa 
550 A.D.) relating to Chemical Technology. 

A. Searing of hard rocks to enable them to be 
cut (or pulverised \ ), 

Sprinkle on the rock taken red-hot from the 
fire of Palasa and Tinduka wood (Butea Frondosa 
and Diospyros Embryopteris^ :— («) diluted milk, or 
(b) a solution of wood ashes (the ashes of the 
Mokshaka mixed with those of reeds), or (c) a 
decoction of (the fruit) of the jujube (Zizyphus 
Jujuba) kept standing for 7 nights in a mixture of 
whey, vinegar and spirits, in which Kulattha 
(Dolichos TJniflorus or Biflorus) has been steeped, 
or (d) a solution of the ashes of the ISTeema bark 
and leaves (Azadirachta Indica\ the sesame pod, 
the resinous fruit of the Diospyros Embryopteris, 
and the Guduchi (Tinospora Cordifolia) with cow's 
urine. 'Repeat the process seven times (in the last 
case six times). 

(Varahamihira, Vrihat-sao^hita, Chap. 33, 

Slokas 112-117). 
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by boiling to 32 Palas, and apply the decoction 
hot. 

(2) The horns of cows, buffalos and goats, 
asses’ hair, buffalo’s skin, with gavya (cow’s urine 
etc.), the Neem ( Azadirachta Indiea ) and the 
T'eronia Elephant um, similarly treated, 

(3) A mixture of eight parts of lead, two of 
‘bell-metal’ and one of brass, melted and poured 
hot (Maya’s cement). 

The first, it will be seen, has lac, gum and 
turpentine as principal ingredients , the second 
makes use of gelatine , and the third is a metallic 
cement, 

D. Nourishment of Plants : — ( from Varaha- 
mihiria, Chap. 54, on ). 

The most suitable ground to plant in is soft soil 
that has been sown with the Sesamum Indieum, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
oowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the Usira ( Andropogon Laniger 
or Andropogon Citrarum ), the Vidanga ( Embelia 
Ribes ), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter ) and Vidanga, ( Embelia 
Eibes) should be applied to the roots, after which 
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milk diluted with water should, be poured. As 
a remedy against barrenness, a hot decoction 
should be made of Kulattha (Dolichos Uuiflorus 
or Biflorus), Masha ( Phaseolus Boxburghii), 
Mudga t phaseolus Mungo ), Tila ( Sesamum 
Indicum), and Yava ( barley ) ; which, when cooled, 
should be poured round the roots. 

To promote inflorescence and fructification, a 
mixture of one A'dhaka ( 64 palas ) of sesame, two 
A'^dhakas ( 128 palas ) of the excreta of a goat or 
sheep, one Prastha (16 palas ) of barley powder, 
one Tula ( 100 palas ) of beef, thrown into one 
Drona ( 256 palas ) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant.. 

To ensure inflorescence, etc,, the seed before 
being sown should be treated as follows : — The 
seeds should be taken up in the palm greased with 
ghee (clarified butter ), and thrown into milk ^ — on 
the day following, the seeds should be taken out 
of the milk with greased fingers, and the mass 
separated into single seeds, This process is to be 
repeated on ten successive days. Then the seeds 
are to be carefully rubbed with eowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs or deer. Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil previously prepared by being sown with 
sesame and dug up or trodden down. 
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To ensure the formation of Ballaris (i.e., 

sprouting and the growth of hixuriant stems 
and foliage), the seeds should be properly soaked 
in an infusion of powdered paddy, Masha 

(bean), sesame and barley mixed witii decom- 
posing flesh, and then steamed with Haridra 

(turmeric). This process will succeed even with 
the Tin tide (Tamarindus ludica). For the Kapittha 
(Feronia Elephantura), the seeds should be soaked 
for about two minutes (lit. such length of time as 
it would take one to make a hundred rhythmic 
claps with the palms in a decoction 

of eight roots (A'sphota, A'malakf, Dhava, Vasika, 
Vetasa, Suryyavalli, Syatna and Atiinukta, 'i.c., the 
Jasmine, the myrobalan, the Grisiea Toinentosa, 
the Juslicia Gandernssa, the Calamus Rorang, the 
Gymandropsis Pentaphylla, the Echites Fruteseens, 
and the Dalbergia Oujeiuensis) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated for thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
‘then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil. Finally, 
washings of fish should be sprinkled, and the mud 
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should be beaten and reduced to a thick cousw- 
tenoy, then the seed preriously prepared should he 
placed in the hole under three iochee of sod. and 
fish-washings poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The Agnipurana adds that the maugo is specially 
benefited by cold fish-washings ( 
anuiut tu! tuit-seiig£?, Agnipurana). It will be 

seen that these elaborate recipes are empirical con- 
trivances for supplying the reiiuisite nitrogen 
compounds, phosphates and bacteria, these being 
potentially contained in the mixtures and infusions 
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Extracts from 


RASARATNAKARA 


f^cf ?n5^T^i5rf%w’ 

g^isET^^^g^isrT » t » 

nvt f^5^5T II ;;^ u 
ii-iWjftr: I 



HIHDU CHEMISTRY 


1! ^ >1 ^ 

fkm IwfsreT: 

^€tffr ^,iTiiHfi ii « a 

’^TT I! M. « 

f%ira fg'^ 

^qif^ff ^’!iqi®5«««l I 


* Agrees nearly with HasarnaTa 
Texts , p. 13. 

I tf^iiEIT is the correct form. 
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rim 

ii ^ « 

tr^r ^ctt i 

5T rimqcriN' H L It 

^Fn?T I 

?rT«:u5r iS^S5f%3ff^«srfci « it 

^cSf^^3rt^5ir[ i 

I 

T^\m: 5Ii3?\TOHTf%rIT: I 

Bim: €5^^?!% 53:crT%H Mh « 

t5Rf5TrtJ5T?f: I 

nlStsf ^rfcrn I 


The text reads Bi^, which is incoiTeot, 
This verse also occurs in Rasdrnava. 
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?frl€tf sim 

^q-fstl II ? B » 

3H\’^?ITCl3q[T^Tai-^T^»fri|5¥JTf%H3^ 1 

^^3gf\5gtf3gHi| II 5? 8 II 
fcrfW<T ’JSnrfWrT^ I 

^m l^isfT^ ^ ^‘sizi: ii^.iiLfi 

^Tt TM ^ 


* These couplets also occur in R. R. S., with this 
difference tha;t in the latter has been substituted 
for ^TK-g. 
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?ri5ts^g^ unfH ^ 

< 3 S!v 

a a * 

wwrrsrrf’i^’r.TwiT i 

^mmirfiSTJ^^fet H 4m: n\\\ 

fm'Pifn H<5r ijWT 1 ^fwrwci; ii^^ii 
rfliZJ’^^r I 

ifcgfUfH^^rt Hit a^^n 

?3'f W 'fcf ^ ^ I 

^ifHfi ^i^riji^rraT ?trfsjwf%w Htq \\\€.^ 

HTO ^fh €t# ^ Ml 

?TTf%^TOCrTrI5Tf^f^: I 


♦ Of. Btisdraava, Vide Sans. Texts, Vol. I., p. 12 




mi ^^T WB1?T?! \\n^ 

T^ITcf H3Tf5^f!i^ I 

rjm ^m\ 

i 

wm H ^‘JL « 

51?^ ’^s^eMWisf ^TfC^ ^3T5J: II lit 

mmm's^ i 

5fT^ ^ai?r: ii ii 

Trvritw t 

* Of. Eariarnava, Benares MS. V. 37 — 38. 
t Of. Sans, Texts, Yol. I. p. 12. E. R. S. Bk. ii, 
1.03-.104. 
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firr: mm m: w 


vn^^cT i 

sisTT I 

^»^^Tf^|r{CrTH5Tf5rr^: I 

fmm ^ i 

»F3^T53ffi^T f^Tlf^cr w‘ 

3?T’^^3r^^ ^3€ITc[ )l •(:( il 


W31 

ftT3i I 

WTefrfgftfl^ 

tt yi8 It 



HINDU CHEMISTRY 

^%ST :5^W^^!T5q[5ITf^ I 

f ^f3r| ^^Tf^^TaiT[ 11 X'i il 

^r?r g^wT^ni- 

^T?i I 


mj€\ ^imi^w. 1 

II 1 ! 


u'STURmfiT 

«!Ti3T sjmT43IRtf%?lT[N» 


HINDU CHEMISTRY 


n 



?r4tcf; ii?‘ 

ii^^n 


gg^Tfyr i 

f^^iggrTt’^r ^ ti^^n 

W^T ST’H^t 1^: i 

^ i 

^wfgc^T g ^^\ gsf: 1 

ig^t^cr ^ ^iT li^Bii 

W gmf^STT ?|3ft ll^^H 

q[^ w g&TXf ¥1^ f^i5r5F[ I 
?r^?t 55^‘ irstT f^fs^Wet 

ifc^fT ug* ^ 1 


Of. Raa^rnava. Vtde Sans. Twts, Vol. 1 p. 4 


12 
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mf^rfr 55^W tra^rfH ?TT^ai3T I 

^'§T ^rtnw mi^rxi i 

rft^ ^ tl 

mi ^'^ i 

^i.c3T 5?T7(Ti^g^: %fr; i 

^SH^TTW^T — 
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^ TT’fTOT: mi I! 
rF^l^S^^sqiTjit f^cgi mi } 

sS 

HIH ’ETT^ «« <1= 

’4 sj 

f%l ^ il 

It I 

yf^riau ^ it 

HTf SR^TtTT'a I 

mmiTu 5T u 
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ft’s ^ n 

’^TTl * 

# * * * 

ixm 5EISIT I 

ei-^i ?J?ITf^f^ I* 

^a’f T^T^^^T*. HT'SfT S^SfflT; I 

qiul^SriTg f^^f^^lT: l‘ 

gw Qcllf^ » 

f^fg^xf^ ♦ =» 

;b4h^?? 5X ll^x gi* ^XXKW^ U 
^^gtg g^xg— 

^xgfg^T wig mm: \ 

«R^Tnr g4*«gfg fg^gxi[ ii 

gxgx^'^g ggig*— 

gjggxfg g g®$w: gi^xg^g ggx ixgv[ ii 
^T5e5^ gg^^grggsx gg^gu: i 
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TOfiTf% ^ ft w 

^«?'^Ttr’srF[ i 

^^4 iga?it w « n^fm % n 

•^^J Tmfl \f 

fai^TW, 

wf^\ 'Uq:qTfi’^2T5er‘, 

g55nzi5^, w^m'm\ ‘qT^qsia*, 
n^q'qT?rTf^2rr2i3S5f^ 

^qiW, qT«(?)«T^5Tq3«‘ 

gfngrsRq^er*, ^Tf%TO^, 

^TS[ Rq^ 

q: fw: i 


Of. RasdrnavA. Vide Sans. Textj Vof. I. pp. 17—18. 
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HvrimtT 

f%T5^Tt^^crwT'«a5F[ i 

nn II 

^fk i?57UiT5€rsr 
igrofTri^^ i 

:ewrTf%<Tt 

f%^ 

n^m ^ » 


to be incorreoti. 
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3Ti^?T3(sr'gJr n 

'g?rir?3l5T^ u^H- 

W^RT mm i 

f515gR^ JIT^T cSr^H’W 
g^irWT^T gfesRT m 11 

II 

* ^:« «? # 

?frl I 


extracts from 

RASAHRIDAYA. 



A s=MS. from Nepal. 

B = MS. from India Office Library, with a commen- 
iary, named “B^tUnvayabodhiki." 

C = MS. from Benai'es. 

55r^T i 

^rt:^ TjTfi5T5t5& irmtc^® ii 

— ] 

(1) A reads moST, whicb makes the sentence incom- 
plete and the metre defective. 

(2) A reads 'which is a tautology as well as 

a grammatical error. 

(3) is the variant in B. This is a 
'defective metre. 
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mm g f^qi<gw 

f^iqrifcr ii 

^mwm car'q1[¥n’ti?f[ i 

^qfelfwfeql^'" ajT^srfqsn^T 


(1) A reads g^fqffe?|. 

( 2 ) fifqmH *11*1^ is the imding in A, which 
is inoorreot as well as defective metre. 

(3) A reads ^iqtfs^r. 

(4) A reads which is a tautology as well as 
a grammatical error. 

(5j B reads rq«t>S, which destroys the 

metre. 

(6) B reads g, wherein g is reduodant, 

(7) B reads sg:?r gitfaff’srqT’Cr, which mars the 

metre. 

(8) A reads ’qipcqfqetiiiw, which is a defective ijaetre. 

(9) B reads Hi’s?'., which is grammatically incorrect, 

(10) A has gqfq'eTf^H33fe?r, which is senseless 



(1) A reads -wliicli is incorrect. 

(2) an incomplete variant in A. 

(3) A has an incorrect reading — 

(4) This verse and. the next two are not found in B. 

(5) A reads 'which has no sense. 

(6) A has 

(7) A reads which is grammatic- 

ally incorrect. 

(8) The word is not found in A, thus making, 
the metre defective. 
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n 

^%jsi 11 
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mR: \ 


l^tqfT—isrgr 3 

rF^inf^f wf^fql: ti 

ftqi|taq?^qicn£fqjT#^"qfTsS^5ff»T^^ ^ fqf : i 
[Ito — fqfTs?r^fri^— ] 


( j) A reads wliich is incorrect. 

( 2 ) B reads ^^ifc?. 

( 3 ) is the variant in A, 

( 4 ) A reads 5 gf% 3 ?^f 5 : 5 g, which seems to be incorrect, 
: means by seven f^^s, mentioned below. 

( 5 ) A reads lEBtfar, which is incorrect. 

( 6 ) A has far 5 K^e[?iicrwTf^ 5 ff 5 F[ I W fT 

which is incorrect as well as defective in metre. 
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aierwTSff r[c(;^w^ ii 

[ft^T—'SETSr 

%K[ ?I52n^T^I3^ t! 

[ft^— ] 

'^TTf^T?! f f HtR^faitRI- 

ccr^tr^TS^^?!T«|^^’ 

itcgig: 

f^«qTSTfHS!I5^5|^ 1 


(1) ?;58t!ftlJifa3Tr^ci??:fi?i3,q’ttf, a variant 
in A, which, has no metre at all. 

(2) A reads TjreT«Tf^?lK’3'^«[?IT, which has no sense. 

(3) fq?r is not found in B. 

(4) A reads which seems to be incorrect. 

(^) is an incorrect text in A.. 

(6) A reads waiT which is incorrect. 
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^*5Ermi3i II 

ft 

' W^5[ I 

?r^ fti^ci^ ’apTsini'ft^iT^^ 


(1) A reads ^f5c?^fir^5^fT5i^r*jf ^ 

(2) A reads n’. which is incorrect. 

(3) A reads 5»T<Jc[. 

(4) A reads erroneously w 

(5) A reads B reads Both 

the readings are incorreot. 

(6) A, has ^f*nir^, which mars the 
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^3EiTf% 

fTff; II 

mxT vmf^ f^5[?T sj^ir^ a 

[ft^T— ^fl^rsTITT^— ] 
f%f I 

(1) A reada •gg^ciisi I B reads 

(2) A reads ^srg;^^(f, which is incorrect. The word 
is not found in B. 

(3) ?Wvf?TsiT^T is an incorrect variant in A. 

(4) A has ?sfT ^cf 'gi^ffT^’T, which is not correct as 
it destroys the metre as well as the sense. 

(5) A reads which is grammatically in- 

correct. 
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,25' 

^i?it 

cISIT II 


(1) A reads which mars the metre, 

(2) A reads which is incorrect. 

(3) ^1?lT is the variant in A. 

“^TiErt is the variant in B, Both the readings seem to be 
incorrect. 

(i) gfw fst?f is the reading in A, which is 

incorrect, 

(5) A reads which is incorrect. 
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?S: g#: f 2 t:‘^ ii 

fw 

^ H JmW OT: 1 

5p«33\ 


(1) '%cfT’?fiST w^fT^T is the variant in A, which is 
incorrect. 

(2) A reads faitr’CR: 

(3) A has which has no clear sense. 

B has which mars the metre. 

C4) B reads which is not correct. 

(5) A reads which is graramatioally 

incorrect. 

(6) A reads «=i®[?Tl^Tj which is incorrect. B reads 

which is also incorrect. 

(7) A reads «iK?Fr. 
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^ 51:% ^5r5??(WT^~-l 

5gKw«?j’^ mmWT^H ' « 

^!«ifci kh; t 

OTT«T I' 

[lt^T-"^*^f%^^55l5t5T •] 

cf^fcr ^ i 

irifiTH^rftJ m€5^?IT 1! 


(1) A reads erroneously nfcjf^tiT aY'^T. 

( 2 ) A reads whioh is incorrect. 

( 3 ) A reads 

( 4 ) Breads «lifrw*T<i:, 

(5) A reads ^’€i 

(6) A reads which is incorrect. 

(7) A reads which has a defective metre 

(8) B has omitted 



{1 ) variant in B. 

(2) T5^?ITf|;j a variant in A. 

(3) This is not found in B. 

(4) A reads erroneously 

(6) A reads whichi is incorrect. 

(6) This sloka is not found in B. 

(7) A reads ciix^. , 
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SifTSff m m 5T gift* I 

»f^R <a4 ^ n 

[^gri— w « wm>!!nT?— ] 

f fei= g i 

g wni- JTBfsei « 

ftggl5t*r g ftajffr €tfg ii* 
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[It^T— ?u^q?:!^5TW’f — ] 
^Tfq?i 

[ltliT~f^«Si3tI’WTW— ] 

gi®¥rTf^rIHTtq7l»I^fsi^T5rT»i^ I 


(1) a variant in A, which has 
a defective metre. 

(2) B reads w 

(3) A reads which is incorrect. 

(4) B reads erroneously 'H'q. 

(5) a variant in B. 

(6) The word ?r? is omitted in B, which renders 
the metre defective. 

(7) A reads 
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wi# ?(^:fi5^T?n% \ 

w«§l: xf^xxii.f i 


(1) A reads which seems to be incorrect. 

( 2 ) A reads ^ri^^KT’>T, which is incorrect. 

(8) A reads fara^mY B reads Both 

the readings are grammatically incorrect. 

(4) B reads which mars the metre. 

(5) B reads f%, which seems to be ihcoiTect; 

(6) A reads B reads 

We have adopted the above reading after collating the 
-texts.'. 

(7) a variant in A, which mars the 

metre, a variant in B. 
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^ci: ii 

nferf ai^if, I 

f w^fri^fsTw: ii 

?TTf^%?r ^ ^if^h ^ ^?f ^€rira^?(»f I 
fict qm '§f%qiSrT 5IT^i^^^T\qf%«?| !! 


(1) A reads B reads 

(2) A reads «w?[, (’?f%“5?T). B reads 

a}T^^, wliich mars the metre. 

(.3) A reads -ssr???!!, which destroys the metre. 

(4) A omits w. 

(5) A reads which seems to be incorrect, 

B reads -ft’ff 

(6) ’tTi’gfg(?)’drs!^ ^jfr;, a variant in A. 

(7) ^ variant in A, which is a de- 
tective metre. The reading of B, which we have adop- 
ted, is also a defective ‘metre. The word or ^irt 
should be added after the word fE|T[;. 
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g I 

I! 

WT’f— 1 

ftsf g I! 


(1) A reads g, B reads %. 

(2) a variant in A, whiicli seems to bo 
incorrect. 

(3) A bas i^^Tfsr B bas 

Both the readings have defective metre, 

(4) This verse is found in A after tbs verse giw 

&o, (vide ante pp 28 — 29) and runs thus : — 
xi?rT^’a* i 

^5t’ gr’ g giT’»c^?t !i 
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\^fxi ¥tw5r f^5iT r 

VQvf II 

[ It^i— 

5RT=f-““ ] 

Itsr* t^cfcr 5 h^: ii 

[ l\^T— ] 

w. I 


(1) B reads xftd f€?i whioli destroys the metre. 

(2) T^:, an incorrect variant in A. 

f*fg-^^ ?r?|[, a variant in B. Both texts are col* 

la ted in our adopted reading. 

(3) uff^T'SElT, a variant in A, wherein the first 
term seems to be incorrect. 

(4) B reads nc}?^ instead o£ This is in- 

correct j* since it contains two negatives. 

3 


m 
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1 ft^T— ““ ] 

^■it « 


^%\m ‘ 




'‘■' 1 ’ ' 


(1) a- variant in A, wliicli is incorrect, 

(2) A reads B reads Botk 

tlie readings are incorrect. 

(3) A omits ^1^, 

(4) A reads -wkich mars the metre. 

(5) A reads 

(6) A reads vrkicli is not accurate. 

(7) B reads fai^T’^^i which destroys the metre. 

(8) B reads which mars the metre. 


3 " ’ 4 - 
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[ -^rT^— • ] 

rf% i 

g =^t^t: ir^ 

[ I^^T”-S5\'JSr^5R^3T^9RT^— ] 

^T W=l^ ^ II 

s» 

Wf^ ^5^q:KHT ^im TOlfsT «'* 


(1) B reads g^€rfif»i- 

(2) B reads a^sfri^r^ •?. 

(3) B reads ^f^cft If^cf^*#, which, is incorrect. 

(4) This verse is not fotind in A. 

(5) A reads ^sqtq’4^. 

(6) B reads w*?!- 

(7) A reads 

(8) This verse is found in A only. 



HINDU CHEMISTEY 


] 

^T*tt w 

[ J 

sjiarfci gft:® •' 

’^T: ti^T^l^^' wf^rl f^iR^f[ 1 


(1) A reads ^=gn:w- 

(2) A reads whicli is incorrect. 

(3) A reads ci^'JFnw, ■which is incorrect. 

(4) B reads which seems to be incorrect. 

(5) w^sjci: a variant in A. 

(6) A reads Ti^;. 

(7) ^ variant in A, which 

mars the metre. B reads ^<, wherein 

is incorrect as well as a defective metre, 

(8) Breads 
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ffSTT ^ II « 

[ I^^T“~cTms§t??sr5RTW— 3 

WTiT g-fafr il 

1 , ] 

?H*it ^ 

[ ] 


(1) ci'etT a variant in A, -wbere- 
in tbe last two words are superfluous and incorrect. 

(2) B reads jr^’cFcf tr??f%iSf', which has no sense, 

(3) A reads wf%. B reads Both the readings 
destroy the metre, 

(4) A reads ^|s|t B reads ’^fnt 

Both the readings are defective. 

(5) ’tt€l' ir*f=B’l:!. a variant in A. B 

reads M Both the readings are in- 

correct. 

(6) B reads 1%'^, which is not correct. 
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^WTcfJ 


T?^T^35: I 


(1) A reads wliieli is incorrect. 

(2) ^f?i HfScT, an incorrect vari- 

ant in B. 

(3) A and B read wftf, which is grammaticallj 

‘incorrect. ^' ■■ 

(4) A reads w??. B reads Both are 

nnintelligible. 

(5) A reads ■???. B reads 
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f%^Tff5TT^ « 

^5Erf3{’?iT I 

^5T i 

n^nf ^Tf^^?Clf 11^ 


(1) ift^ is not found in B. 

(2) ^ gi5|ffr =€hR:^si% a variant in B. 

(3) C reads 

(4) Of the latter half C has only ^s^g:. 

(5) 0 reads ’SEETf^sqcEra^'g’StgTViii, which s 

to be incorrect. Of. Patala I., in which the following 
verse is given -. — f^TT?t€lqTf^?imTq^T«fa(^'^T^n3r«l^^«ir^ { 

5^RTr^'9WEfgn*iT 

(6) ^=erfi^«TK*5 is the incorrect reading in 0. 

[In the case of K^IT: ^Z'fl’iaT; i. e. collected — 

mercury, minerals &g. and is favorable ; and in 

the ease of '?iifija|ict'? i- e* lifted up the earth.] 

(7) This verse and the next are not found in B. 





HINDU GHEMISTRY 


H Wf#: \i 

rimn^ 

Tm.fknm^ ii 

^litfg^iT ^?f:^ fCsrmH: ^sft ii* 

g^rw* xw^^Tsm^m^ w 


(1) G reads which destroys the 

metre. 

(2) G reads which seems to be in- 

correct. 

(3) 0 reads which is in- 

correct. 

(4f) G has 'ii:^T 2 sjisrT»f ci4t?l?iT[, which is inconect. 

(5) C has IfH, which mars the 

metre. 

(6) This verse and the next are not found in B. 
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i"' 

i 

'i^f^cT ?^®8 iftH 

^»l^T3[¥rf %fi§ 11 

^’aiT ^^c|; ^ I 

(1) MS. A ends abruptly with tbe colophon, which, 
runs thus : — 5fh =il1JTir3(^»UI5?[qi^r^Kpef^ 
f^^lTf^sRT’C It The author’s account 

of himself is altogether wanting in it. B has “sfh 

^b^h: I «r?! 

'll# ^t^t- 

«fh w 
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II 8 II 

%f%c[ ^^f3rl if%^7Rf3rJ i 

%f%5a<gf5rr ^nt ^ ^ f s|§ II 'i w 

'tf^ri^ wxcr tf'ggif i 

H mmi ii ^ « 

^#t g It 'S 1) 


l^Tf¥T 33^^ II c 11 

in f^ici; II e It 

^?CT3JITr^^TRi^ i 

tx^ wsffH w. ^ n^^\\^^ 


(1) The text reads which is not correct. 

(2) The text reads which is not correct. 
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Rf^T’^rT: si^k w nn 

I 

^ fm I 

^arsfifiT 3SW m I 

trft i ^ ^ h 

f%3jw: 55T^ TOciT^: } 

^5ffTf%^5R50V^ir: g ii ?8 ii 

5!rTf^w4 ^if ^'STSTTct I 

?rwTcT ^TO^Tc[ ftfig: 4 ^\% a t K » 

55^tQT?r^ ^m«t«TT^fg5TT H l( 

$5T TTIs^fS^ sfS^mg W. I 

I! ^'S II 


(1) The text reads which is incorrect. 

(2) The text reads "Sfiflg, which is not accurate. 

(3) The text reads ?Birai[^, which is not correct. 
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m'^ ^ ^€tf^ HI 

5^5(;x: ^IHIHWlHf^*H^TI H^l-l! 

mm faT^'^T m^mv, 11 11 

^zm ^ hct II 11 

^flT^ ^f^i\ H=^ HT 1 

f^HHict vr5 mx t ii » 

^Tn rhh; i 

mx^ \ 

^w. mm 11 ^ 11 


(1) Tlie text reads wRich is incorrect. 

(2) Tlie text reads It^fs, 'wbioli is incorrect. 

(3) The text reads whioR is incorrect. 
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? 7 SFT n ^ 1 ! 

It ^ H 
^^ 51 1 

^TT^‘ ^Sf?[ II 8 11 

hI mm^ h i 


^ t%(i 11 u. II 

^srarifH i 

5^ ^»rt: rm^w ^ ii 

TO m%k^ ^%ht: i 
^zf^ q5f|q^^^T?:’’5riT 11 ^ II 

® (?) I 

f # ^ II ^ il 

^fTOi fmm\ ii t 
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4? 



ii ?» li 

^m?{i \ 

mm ^Ti:’irT^ ^ ii U » 

^mi^: ^ i 

T W iTRW f%eH: 11 ^ 11 

mfk'^n m\ 'sn^lf^ i 

^Ic| ^^^4 %t f^f! II II 
^ Af^ff I 

11 1 8 11 • 

<=1^4 g I 

^?rTff ?j?^’^ic[ II II 

^ ^ Tl'fTT’H: I 

i'CTW ti 

g Kfnin: i 

ii t'^ti 

^'3^Sl4^cf TO ■!5W I 

mm ^x\ II 11 
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ntci; i 

Tmi ^T?Ttcr li II 

mi i 

'iimri: gm wtcr ii ii 

^T’^tcT Um^’ltTUSrT^^f^rlT: I 

’Him' ■55^wT»TH^ ii n 

ii li 

^Trf f%clT?T I I 

W^€Ic[ XW^ OT 11 H 

mxn 5enT^^c[ ii ^8 ii 

f^5it f^iT 1^ I 

^T 11 t5» ^L II 
fT^lf I 

^T^^^rTfri II ^ ^ 15 

^ ^ra’?r* rj^ i 

f s ^m: ii ii 
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nm i (?) 

^TT’f II i! 

trr -^mm fi'w \ 

^ir ?li f W JJ’ariT «^q[ II !^!L 

3^T Tifr^iSa^ ^rm ^m: \ 

mfx^ ^?ErTc[55i^ ii 

P 9 UJ 

Xivm €?TTHTC[ 3T5IT I 

f^??55rc^ T^% Vft c[SfI ^ 5Rg5H?5r^?^ tt 

Htr^^TfiT ?TgH?s«Tr It ;» o it 

fJ5t5TTfiWTf9f5 W K{\\ 

g rl?5t I 

^m’3^ ’ensf^Tf^r: ii « 

(i7T^5T(*§) I 

g Tf{x{xi^\ lUM 
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^ €m^*erii: II ^1*3 n 

wits: i 

Hi^iHsii g gawi^T^w f ^ i 

g n^m “ 

^ug^if^r 215IT ^mnn gf??: « 

HI'S! • 



€Ktraci$ from 

RASENDRACHyOAMAiMI. 

tow; 

wfcn: i 


^OTci[^ I , 

cf^T If 

^fcT crm 5!l?r^f% « 


g ^TTfSf^ig 'm HfcT I 

fjiff ii 


(1) The text reads But reads ’5(51?^, 

■which, seems to be correct. 

(2) The text reads ^%iy, 'which is incorrect. 

(3) The text reads which has no sense. 
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fn^Ot 5"^ 5Rfl?l ti 

i? clci ^?ITIT?5Tffr 1 

gxfri^ II 





(1) The text has which is incorrect. We 


have adopted the text of 

(2) The text reads which seems 

to he erroneous. 

(3) The text has which is gram- 

jnatieally incorrect. 

(4) The text reads which is incorrect. 

(5) The text reads fSf which is senseless. 
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^ 5T t 

f% it 

m ^STT^T^msT H 

^S^Cf«j?T1^5T rlT^fH ^g^Tfcf ^ I 

^ETJU^tcT 11 

i 

rfH: ^TT.^t^nr ^«^5ff ^ i 

fq^ ^m\ g ^5t^c[ II 

m qiTf%%5! qsatq^c[ I 


(1) The text has 

(2) IS the reading in 

(3) The text reads f^?!^«ff^f5fR5Erf[, which has no 
clear sense. 

(4) The text reads ^%?r, which is unintelligible. 
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fmix f 55 

?i^ wm 1 

f? C|c|^t3 ^ 1 

^^T%%5T « 

CI%?T ioi(^i«I J 

^Ti3T « 

^tr€rs4 « 

I'sit ^4 ^ct » 

f% 50: 1 

i3'i[i<g^TB[fi: li 


(1) The text reads ^fT=srnffl?tT which is incorrect, 

(2) The text reads which has no sense. 

(3) The text reads which is incorrect. 
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€TS2j ^fss^s^tg f^f^?lH il 

^ ' 3 '^^ ^ 

^'Sf * 


(1) The text reads f^^^'^l'^T, which is incorrect. 

(2) The text reads ^\% which is not accurate. 

(3) The text has ’sjq’ftt which is not accurate. 

(4) The text reads which is not correct, 

(5) Bat reads 

(6) But reads 


50 
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UFC^fHfTJf !j 

jt f%57q4t ^ 3Tt?i3Tfi ^flT?lf 
1^: ^?iTt’5rcrT?[ ii 

5f^#rs«?T5r: 


^rrm: \ 


extracts from 

RASAPRAKASASIDHAKARA. 
^Iclt: I 

itf f ?ITO^’ 

i:^‘ ' 


58 


HINDU CHEMISTRY 



«®fT II 


iT^fT d*Tfg^T5rr^5C: ^???[ ! 

5%^I- 

^gferi^ 1 

5^fg^€rsfu ?:#r rf^^igu i! 

^^^TsftT f% ^ 4 ^ 

n^ltwrr: ii 
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OTt * 

%f?i #t I 

?n;g-' ^glSSW’ra ’iT’Ifl#l ^ « 

’t’ff%r?rw. i 

uSsl\ 'a'ax ^ " 

^2? T^SR^^T’. I 

^v, ^w, 11 


(1) The text reads which appears 

to he incorrect. 

(2) The text reads 53c5f, which seems to be incorrect. 

(3) The second hemistich is wanting m the text. 
■We have adopted the reading of 


6o 
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v'* 

^sTTfR^T'f sf^ ^?|5 (ii!?:c^ i 

W ^ «T 5HS^?i: li 

^50f^ f^rf^rm i 

f^?rfer?T:^ ii 
TO r\m m i 

trRi>5rfk i' 

Tf%f! m ^Tforri' 5I5Ci7^% I 

^Vl tl 


(1) The text reads f%# KTMtIT, which is not ac- 
■ijttrate. - . 

(2) The text reads fH^i^cf, which is incorrect. 

(3) The text has only ?j%, which mars the metre. 

(4) 16!%^ is the reading of the text, which, 
is eYidently an error. 
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3Tftc!??^ 11 

Hwrt I 

siwm m\ f%aT i 

li 

»3?5rTSR15Mtc[ 2igT5?T5! ^ i 

cT^T 5 Bt^ cr?i<S^ «f «aj5i: ii 

^mt^ ^fr? i 

^4^=^ €f%5(?)5^’nitf^fiii[ II 

SIT €fUHT fl II 


(1) The text reads ^f^cf, which seems to he iu« 
correct, 

(2) says See Chap. II. Verse 161.1 

(3) The text reads vgrr^i^iT, which is incorrect. 


^tffT ^ JT?[ftiif^s?lfi|5^1 il 

^JJ w 

5R^^T s 

Siwit It 

f^HT ^ II 

^t^fTT ^T^T t 

ffc[ 11 

^sr ^zif^ f%?9Si«§ 1 

I f^f \ 

^t^'i } 

^ 5B^ir5f^ xT^ra^^rr: ii 

^^Sf^K<5r 1%f3flfri:[ I! 

tfrr TllfTH^:*? !1 


(1) says ifis^ gifir^T. 
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sriTtqr^sIHWW 3 t4?IW ^ H 

eft g 1 

TOTiwfsi’gram ^ ii 

^ITfwf ^T^^CT VftcT 11 

^frf 3T3I]g^: H 

fqig^ } 

^5tr^TT’5rHTlt ^ ii 

fi ^ II 

^fn II 

f ^^z^z: I! 


(1) reads WwiH. 

(2) ■K^■Km■^^■^ reads 

(3) The text reads 'qr«?fTg^ 

■which seems to be incorrect. 

(4) The text reads ^rti which mars the 

/metre. ■■ ..■. 
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*iTpii^re2jTn^*t ® 

?fff 

?fti (^)wi’a?gy. 

ai^ 3 53l' 3 ' 

f itaaa: i 

?[fa Ti^!BTH3: 

^ 3^i3‘ ^ 3^ « 

tfa ai^wg^: 


(1) The text reads which is incorrect. 
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^qirr: wifi? ^gfrt rjjji i 

^Tg«5ff ?mT fqrf^ci ^ ^1 II 

rf^'# Ifc^T 5T1 ^tcf H 

mvs I 

I I 

^5? q?jq ^ff fim mi m qr ii 

(«ie7)tlt g 5TT^ mm ii 

qq?wT^T5^siT ^ q^qiqm h: i 

^ ?CTft w qt?rqf^ I! 
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siiJtS ngt fw ^ W'^glsi’l" 

^ tsf^sni 

«a4inf^5ir ^’^ea f5fg«a3*[ i 

31^5! ■!>« Htq[ « 

^raiisfe^ ti^<®^awt w%?i « 

H»t;f>!^I tlltfWT w I 

«f?aT 9 ' 

UOTH’lfHW 'S^T 11 

ig?; sJrt^atsfwifif i 

wiWT’tiN « 

’it’t I 

froffstt tnf^ si^Rrai i 


(1) The text reads which is incorrect. 

(2) is grammatically incorrect. 
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SIcltsT 31 1 

ITTf^fT mii fi3lT^T: ^ \ 

3?T?T31^ Pf^T^rt i| 

sjer^^^ifii i f 3^c[ i 

-^m^v, it 

ara wifuff mi i 

^z\^4 ’iVf^ airfif^ ^RaiTf^gr?^ 

Wl^lW II 

?I^3?1T ?rltrr3Jf* t^^WRiSWi I 
aswjT ^im f^’^m’tsir « 
5fTgr mm i! 


extracts from 

RAS4CHINTAMANI. 

alft^Rt ’S? Sf’555; 1 

ftf ig ?si?a*n’i5® II -s^ « 

f^siaSsBtftian’ft «« « •s's « II 

* ****** 

f ft WBi'a?: I 

w»ra^ift^ intw*iura«4lf » « 

oT^lfil^aMrei Jl’IiftW i® correct readisg as 

stated in tiie margin of the text. 

(2) vw mwv. is the correct 

readiBg as stated in the margin of the text. 
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WT^5TT ?Tf5» mmcl it It 

qT H 8 « ii 

<!S^ ^c5f h 

f^qR w^T^ff i 

TTi^qi ^5fte[ ^qqrw^ ii 8^ « 
«ttw flHJJt^qimfKef I 
iQ[frqtlfe^ ^ qjT'q^f 1S5W H 88 II 

ti 

qq n-m^m II II 

fq^T II 

’qw qqifq ^q^?!" I 

^t3r^55’c%qf!?[ ?5^mmf^mrq?r ii ?»£. ii 


) HINDU CHEMISTEY 

TinTfi \ 

il 15 

^feT NhW’^ \\ 

mi fi^I I 

mm II H? II 

'm^'mi'szm ^ ! 

H^r HT^ijsr qertR ii n 

H^T mf^ vi^m^ i?i^Qif% ii « 

ti^w^ ?iT^ vrtc[ i 

^vim ^wtccrs ii ?®ii. ii 

^^5T ^m Wei m ^^■51 1 

?f^5R^ fsttaj^?!. I! n* II 
mi tTl\’gi^?{¥im^ ii 

tfrl 11 
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59cci ii ii 

Ii 

^TO Ii4‘ Wt*t ^ 1 

^3:Td^^%5fTftr u^’gisT !1 'Sy^ II 

iq% fSwTT ^af ^ H: ii Ii 

5iT^ m i 

jfilt ?r ’^m ^T3T^c[ I! C'S II 

iq: riTOTfi ^ rr 3^?: i 

^ ?J^T ^ 3^! 11 II 

5S[c3 5fTai5l^tf TTeliOT: II '©L II 

^iT^HcqqT?|3T 11 



extracts from 

RASAKALPA. 


Thrifts? rr^rt i 




(1) The text reads which is grammatically 

incorrect. 

(2) The reading in the text is which is 

incorrect. 

(3) The text reads which is incorrect. 

(4) The text reads which is not correct. 


I 
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II 8 JR II 
5JT«T 


^tit^t: lifawi: ii ? it 


i»mim?:5EriciT nl^griT*! ii 

(tt^tot:) 


(1) The text reads 2{<rif%:i which is grammatically 
incorrect. 

(2) is the reading of the text, whioli 
seems to be incorrect. 

(3) The text reads ^^T^t^HSafcriTI, which is pal- 
pably an error. 
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^ff 11 

?n^^ %i7^T^ m25!*5sir^:^ ii 

f^fT ^fTT fsi^T t^T ^iolf ^^m5a’5?WT^ !l 
^fn^RT f%f%^ wcf^i® II 

gril^# 5TTOi^ ii 

fkfk^\ Htsi; ^Ifi'fT^srT ii 


(1) Th^ t xt it.ads T;jeirjiitbr^, wlnoli s^ims to be 
incorrect. 

(2) ^«l‘?!lTT^ifTrT is the reading ;c® the text, •wln’ih 
is incorrect. 

(3) The text reads ?f5r:, which is in 

correct as it is mentioned neuter in the next line. 
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»?rf^3^Tf^^5RTlH;" II 


Tj^^ST I 

f%^l| ^^¥r^lT»TTf%f(»[ « 
Hff rr^% ^R^cf si#i* { 

f{^ m4m « 


(1) The text reads wh^ch is an error of 

the scribe . 

(2) The text reads which is incorrect. 

(3) The text reads which seems to he 

incorrect. 

(4) ’sufif;, as given in the text, is grammatically 
incorrect. 
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cran^siT I 

r{^^^ fiw T^^q^cf li 

fqf5Ttai^c|[ I 

^Wih I II 

q^5=f1'^^T fHCEf^ UrlfH 11 

^^fn: Is^T^Yt I 

^ g qf^cT oU^qT^T^qi ^f^cf; II 

1 '^‘ < 

nmn if* ^ itf%qfTii n 


(1) ^'fl'??TO' is the readiBg of the text, which 

appears to be incorrect. 

(2) The text is evidently incorrect. 

(3) is the reading of the text, 
which has no meaning at all. 

(4) The text reads which is 'grammatically 

incorrect. 

(5) is the reading of the text, which 
seems to he incorrect. 


ttttvt-piTT niT’W.MTaTTJ.Y 



HI# i 

II 

x^lftSITSt 3afT^n^^T?t ** 

r{\ ^4' I 

IJc^T tigTc][^T5lT?IT sjll^f^^rT; II 

W H 

f%wm ^T I 

5T WT?l«5 II 


^ffT mm w: i 



(1) l^«^T ¥[i5#sf 93!^ .is the reading of the text, 
■which, is incorrect. 


(2) The text reads ^¥r^. 

(3) The text has 5 ^^, which is grammatically 

hico.-jot 

(4) The text reads ^’C^snf^sfT, 'which is not correct. 
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€j'f IsilT II 

^4^W|feri7Tait,»'k^ix: w 


extracts from 

RASARAJALAKSHMl. 

Tmisra^ir: 

mxw.’- 


(1) ?gffT^ ^vr?! is the reading of the text, which is 
not correct. 
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€ts^ UTl 


?f?T T3|giiH 

as^ ^aaft^ra wsiT^iinJi i 

^f?" i=5fi^^#tstrs?a 

^ff)??:m^9t«aa^a1fa5?sn>n4aT5[ « 

stetw 3wre: I 


81 
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fwmii h 


I* 


* Poll. 1 — 43. Linn. 10. Rasar^jalakshmfs, de 
medicamentis mettallorum et fossilinm ope confieiendis 
liber, a Rdmes'vara (bhatta), Vishnus filio, compositus. 
Inoipit ; 

etc. II \ II (1. spburad 

Rasdmbhodbi-gabhfragarbbdt i s'rf-Visbnudevi (o devi) 
labhate prayatndfc srl Visbnuvatsad Easarajalakshmfm 
11 2 (I Drisbfcvemam Rasas4garam,S'ivakiitam s'rf-Karka* 
cbandesVarftantram, Sdtamabodadbim, Rasasudb^m- 
bhodbim, Bbavdafmatam, Vyddi[m], Sus^rutaBiitram, 
Is'abridayam, Svaobcbbandas'aktydgamam, s'ri-DdmQda- 
ra-Vdsudeva-Bhagavad'Grovinda-Ndgarjundn ii3ll 
f#r5iW[T^f I 
f’lasf?!’? ’I’FTlf^ II 8 II 

HUH 

(tntthakam) wf^ I 

(o vaikrdntakam) IKli 

fiT^^ 7risiir?i% fgfat^^F’C'spnr: i 

II 'S II 

Aufrecbt's “'Catalogus/' p. 321, No. 761, 


6 
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Colophon at the end of the Rasarajalakshmi- 


^\r 


extracts from 

RASANAKSH ATRAMALIK a 


it^t: i 


«?i5RsiwkftHf|nwm I 
isn^rtt'sf^'SJnsit 

TO « =^*1 “ 
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n 11 

viwm ii?r81i 

^rrR’g^sr j 

’GTfT^TiTsr^^t II ^5(yi » 

^ ^kilm: Hf^crTHf ’c: i 

^fn II* 

i?T^f%^qT^f«er5fT Tmm wcit h 
mm M8 r ii 

^WsmWflTf%mT ^«THT II 

^Tfmif m**!! I 

* The x^ mentioned in the ’cg*!^- 

is quite distinct from that, which is stated in 
the xts^Parssiretnr. Neither has it any analogy with 
what is described in the 


extracts from 

RASARATNAKAR 

i 

g^af ai^sn qsS ' 

g5«E5Tra » 

ssnPiifiT’n f^rak *n»n^*t a*l i 

^f%?n^pks =5 1 

,p^ f«: ki: * 11 ®^ ' 

^ «n^a^a^sw«ltraii « 

?i“aH ?i4' ^1.^*1 ** 

fw*n swgiftf *t 

t'lir^aaii.g in the Sanskrit CDllego 

MS, 



HINDU CHEMISTRY 


5T ^ iRi^cl \ 

f%f%i? ?f?{Tfe w 

I# ^ ?i^i mm w. it 

5r^ltfets^5!T ti 


^cfT4e!tg'WR?5r3^Tsrr€i-r^cf%H 

55!Tflf n^iTtatar: » 


^?t^T ITTft^ m4m ^ ?El^f%rfT I 
rfH\ I 
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f%55!T i 

Tr;«r^’ ^’t^T #Ri5!% ti’tcf; ii 

^?73=[ I 

3Tisa% Clw *it<ii II 


Extracts from 

DHATURATNAMALA 



mw:— 

'^^f^ sifM I 

’JSrigjTT II % I* 

% TT’t?! fil?gsj| I 

hT H TCHT 8 s^ 1! 
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fli:? fw mr ^ eisrmH i 

^ m\-^ ^m4 fit^T ii ^ « 

^ff ^ } 

5Rm (1 « ii 

^Sff^liEIHWI 

^ 3irT5t3T m « 

m% ^n: q^Tel II % H 

mr ii ^ ti 

??T’^T5rT clT^CU’^lfw II ^ « 

fqf^f^tsj %q^q^^f%rqiT i 
f^^irsTg? »iif ** 

^mfn :— 

l^^5frT¥?T?i ?;^fH^tff^TiTTIr|: i 
^i^i ^ rr^ f ?it ii h 


m 
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mm nm ^ f^nm I s ^'^'S h 
^i%5lrf¥n^¥T%ctrat 
^Tpw?niTT5E?T w: it 

The following is taken from Aufrecht’s 
“Catalogus*’ — No. 760. 

Incipit SffM 

II 1 1! fkmw. I 

tqt m ft ^ ft %ti[ 

t?T mj mx^ i 

(! ? II ¥nf%^l TTW^ 

^ff ^51^* ^ I 

mx:^ nm^ « 8 « ^ ^t^t- 

i35T ^ I ^ mt m\^^ 

miTxi ^T^c[ II % ti 

^ar?R %^mj mi ot 

S5l^<i; II ^ It ^ 
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I! 'S 1! ^3% I 

’51’itq#: ii » 

In fine libelli disticha haec leguntur : 

M Rasasiddh^ntasagarafc I 

^Tg[fft ^ mm !i i ii 

t i 

f% mm f^rri^f t li st « 

J^tyli GurjarakhawcZas cha, Devadatto 

hi dharmavit f 

Harer ndmdbhidMnasya II ^11 

^5r TOT ^Tf%^T II « « 

^fh H 



extracts from 

RASAPRADIPA. 

trm-. i 

A — MS. from Alahabad. 
B — MS. from Benares. 

3[it5Tg?;€: i 

^ I 

^am^sjTTsi ii 

ff^g^ 15^ ^ w 


(1) A reads wfE^T, B. reads 

(2) B reads wliicli is not corret, 

(3) B reads fa^fR'fer., wbicli is not correct. 

(4) is the reading in B. 
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^rSct \ 

^tri^Rfig f^i’ f% li 


’cS: ii 
^Tsrg'fTn:'* i 

urn: ttS^i n 


(1) B reads 

(2) A reads i%iT. 

(3) A reads f^f«T:^csi. 

(4) A reads ^\. B reads qf. 

(5) B reads whicli is incorreet. 

(6) B reads which is incorrect. 

(7) an incorrect variant in B, 
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(1) Tft^JTCrfs^ ?®f^:- 

* The following is taken from Tri- 

mallabkatta, printed in Bombay in the S'aka year 1810. 

li <0 II 

'gttrfx^ fif^^TTi. I 
fq\? 3IKTi3[^^n II II 

15?’ ^'pilt^T II » 

mwM lu^ « 
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fmwi^ ^ ^ f%fr; i 


RTOJf’ 

^f¥‘ II <8 II 

^ f^^TO^r^T- 

^3’?l’fll' Sl^S’SITr^ I 
KW«i^s?r 

m-. u <111 

f*f2|tc{«T3TT ^«J51T ^ q?5f- 
?5ttsr ff^fr»T?r«fT3|5i: ^t?[ 11 

^er?T^JT5??i^<t 9 ?fi’k?if: W^i » 

sftT I 

(2) B reads 5(ii^ 


(1) B reads ^siwr. 
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If*. \ 

OTTri^T II 

fcpifigiflEfxf^sTTOiq ¥r^qwq’'?r ii 


(1) B reads fqi7.1=Ttif^JlTfv|^l. 

(2) B reads 


Extracts from 
DHATUKRIYA or 
DHATIMANJARI. 

m i * 

i 

?f'f I 

(?)® i 

f^^TO^r: II ^ n 

* The Ulwar MS. (A) reads Tfrgftmr, a part of the 
Rudray^mala j but the Benares MS. (B) reads 
a part of the same. The two MSS. are exactly the 
same in subject matter, differing only in name. 

(1) A reads '«i«n»fci?:, which is grammatically in- 
correct. 

(2) A reads which is grossly incorrect. 

(3) The sense here is not clear. 


I-. . 
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trat stTsi^ I 

’sn^S’ m » 

^3[cl* ^Ti^: II B « 

fkzw\ ^ PIT » X « 

•TT^T ^T^f^PIT ^ 

HOTiT « ^ H 


(2) A lias -whicli appears to be incorrect. 

(3) ’5r^«it%?iT:, a variant in A* wbiob is not 
correct. 

(4) A reads erroneously 

(5) A reads 'arq[^RT^» which is grammatically in- 
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iicii 

^ *1® I 

^21 t ^m’5ITRl° tl <£L II 

tilsiOTT’g I 

t ^^3?r’ tai ^w ^T^HJf. I 
^wr?r II ?® II 


( 1 ) taTl a variant in A, which treats the 

word >9Tg in the neuter as well as in the feminine 
genders. 

(2; A reads f^uieiTi which is not correct. 

(3) an incorrect variant in A. 

(4) A reads ^‘gwT, which is grammatically incorrect. 

(5) A reads ^5 which is incorrect. 

(6j is the incorrect reading in A. 

(7) A and B read mx% which is grammatically iu- 
Goireot. 

(8) ¥ 3 Wt?i is the reading in A and B, which is not 
cox-iect, 

(9) is the incorrect reading in A, and B. 

7 
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501WT il 

.^^zwT ^ 5 

^gl5t ff ^HT IU5 H 

^i:^t*Tl<W irl^fifT ’'afTffH il^HTTOT I 

’iK^ig: n^raS « «« « 


(1) ■ A and B read hit 

(2) 5??lH^T*TclT is the correct reading. sjTST^m is 

igrammatically incorrect. 

(3) A and B have 'which mars the 

metre. 

(4) A reads which is not correct, 

{5> is used here in the feminine gender both 


HINDU CHEMISTRY 99 





^TrH JT^m w i%\\ 

sr^m ^ST H H 

^T’gf^ f^^T if%f^siTTi: i 
SITff ^ tl II ' 

^T2% ^icffiT 1 

^It ^\fk^ tt II 


(1) Both A and B read which is grammati-^ 

cally incorrect. 

(2) is the reading in A and B, which mars 
ihe metre. 

(3) A and B reads 

(4) A reads ?f Tc^T* whio h is incorrect# 

(5) A and B read wit, which is incorrect. 

(6) A reads B reads Both the read- 

ings seem to be incorrect. 
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rim^ !1 *• 

iXfiTSs§^ t^^T: itih:^ i 

M® >5 

5RT^ ’qRW ?fqT M ^ 0 

qiiqarqiTT^’B^^IT !l II 


(1) sn% V|3|f^ ^f^m:, a variant in A. 5|T^ «^f?J 
X^af^^T:, an incorrect variant in B. 

(2) A and B read rt^, -which is grammatically 
incorrect. 

(3) A reads siT'n^ssicgi. Breads Both 

seem to he incorrect. (Vide verse 14.) 

(4) B reads which is nnintelligible. 

(5) A reads w. 

(6) Both A and B read ti???, which destroys the 
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^^cTT II I! 

’gigftm ^ '^f \ 

I! 1! 

%nmjn: ^ (?) i 

^ireniiw ii ^*i\\ 

^T5[t ^3T-W^q; It « 


(1) A and B want ;, thus rendering the foot 
incomplete. 

(2) A and B read Ir, which, is not correct. 

(3) is the variant in A and B. 

(4) A and B read which is grammatically 

incorrect. 

(5) A has an incomplete foot :5rl%iS>?T. B also has 

(6) A reads 'si*!. B reads Both 

of them seem to be incorrect. 
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gSsf 5g^mT5r:^150^ffi: \ 

I! ^I'S H 

II IS 

f% I 

II ■!(£. w 

tTT4<5m'^ I 

ftr2ic[crf^f?TrH ^ig: h^t t ftwt i 

H^T ^Tif 11 ^ O 1} 


(1) A reads ^>jTTi?Tg. Breads Bott are 

UBintelligible. 

(2) Both A and B read which mars the metre. 

(3) 5g^ ^ a variant in A and B, which 

is grammatically incorrect. 

(4) A and B read only which is incorrect. 

(5) Both A and B read ^ik^t:, which seems to 
be incorrect. 
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loa 


WTT’® oHJT II 

^Zif 5!Ti:^* ?iEiT I 

4 \^^ w 11 

i?T3^ ^^51 rjxii \ 

55r??^^T5im ii 

^aw ^fsr ^T^IglT^lf^ 1 

^’CIVIigT^^T ft® M8 II 

xmifj'^ii ^ arm?! H^T I 
Tn^nilft ^ 5Jc[ rfc[ 59^ .^2IflT H « 


(1) is the incorrect reading in A and. B. 

(2) A read,s ^ti:, which is senseless. 

(3) ^qi?Tg^%^Tf^» incorrect variant in A and B. 

(4) Both A and B want this word, which may be 
to be vnr or qg- here. 

(5) a variant in A. 
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I 

gsr^sT I 

f^*srr?T^ii^ rngiictfei li « 

H?T# WTW II l;c II 

^tfr ^’tuTcj; wmi M I 

II 11 

^(^) ^ H?iT ## ^ I 

t^S^* ’9’lr^ lif^t^cIT II 8 o II 

^^3XH ^?3ff ’Sf^ f f%Hg?fti[g?TM 
tgsfW’t f^sg iX’^g I! 8? II 



(1) Botli A and B read 'eqf^, which, has no sense. 

(2) A reads 

(3) IS generally used 

(4) is the correct term. 
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¥ 


3ftT3I3fl[T3ITOf^ ^Mt II 
^sTff ^ mr i 

my ii ii 

^srstTT m\ w ^ I 

11 88 11 

fmt ^T?i^T3TSI?l I 

II 8 ^(. 11 


(1) Tbe first term in the previous verse is only a|t^«!*. 

But here it is Hence there is no repetition. 

(2) '?{^siirf*T «1TTIH, an incorrect variant in A. 

.'.and'B.'"' '.■■■■'' 

(3) sftssrPiftrsTii^Tf^ 'Sf is the reading in A and B, 
which has no clear sense, 

(4) A and B read which is incorrect. 

(5) A reads ^*11, which leaves out 
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S' jiB^n 

?rm I 

^ « «'S 

§flTO'' 11 11 

mx \ 

QSnfi! 3J^5H5RTf5T f^f^^TfsT ^ W^LW 

^X^HTflT ^1 « « 


(1) A has 3{?05*{Tf^ B has «icfT*!Tf^ 

the readings are grammatically incorrect. 

(2) is dropped in A and B. 

(3) The sense of seems to he 

A reads '^?ts[‘, -which is incorrect. 

(4) A reads %*iW 

(5) A and B read iff '^. 
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w %i w 

TIfT^“ ^^xxim I 

aif# iirr ii « 

xT({^ ?im^ic^»{ H n 


(1) the reading in A and B, is not gram- 
matically correct. 

(2) cftl is the reading in A and B ; which is in- 
correct. 

(3) Both A and B read which 

is grammatically incorrect. 

(4) T«^T3lI¥^U! ■5B^Tsj^, an incorrect variant in A. 

■and.'B. "■■■ 

(5) A reads t%%g. B reads Both 

are incorrect. 

(6) Both A and B read T3i<nfsi which is sense- 
less here. 


ll'iHI! 

iV^ssi* * 

fi II 

fgf%3r f^^cf ^TT^Rl*tr5T?IeR3F[ I 
^jTif irt# li II 

^w ^ w I 

i?frTf^® STR^flJIlfiT IT^Si^cf: II ^^11 

'?5¥f^ ciT3^ H H 


(1) ^T^rnTW^t* aa incorrect variant in A. 
and B. 

(2) A and B read ^w. 

(3) B has only m ’^, which ia incomplete. 

(4) A reads ^''S'^t ’Iq:. 

(5) A and B read which is incorrect. 

(6) A has m mm- B has mm 
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mm m i 

11 It ® II 

’5r^«r I 

11 

B ^s? 11 

5JT37ir^ ^TfUfiT Cllf^ 3 I 

Wivi a II 

tt ^8 n 

^T??t I 

II II 


(D t A reads sft^?^. 

(2) is the variant in A. fej^iIT^ is the 
variant in B. Both the readings seem to be incorrect. 

(3) gTT?iTf5J ^ ail incomplete variant in A 
and B. 

(4) A has sii^sT ’^f. B has oii^i^ 

(5) A and B read erroneously 

i 
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TTfras!?)?,' H?raiifsst i 

^rarfiraist ^ =?f " 

Ttaxft" I 

af»w TO'® 15® TO53TO « ^'9 n 
TO5‘ f5st* nSall I 
TOi® >ra2s^ ’5W simvpre^t wtq: « « 

« ng JB^TOlfwW.' " 


(1) A reads B reads ^^^^^^13^. Both the 

readings are incorrect. j. 

( 2 ) A reads arif^, which has no clear sense. 

(3) And B read which is incorrect. 

(4) is the reading in A and B, which is 
incorrect. 

(5) B reads 5C1f'*C^» which is not correct. 

(6) IS the reading in A and B, which 
is not correct. 
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Ti3?i?i5Gr^ft: f^gi: i 

5RTT 11^ ®n 

rrii^^i’f I 

sTT^iT » 'Q? ii 

mjm I 

5?iw 55Tft It 11 

f^sjT i 

M^rf gii^ W^?:® II II 


(1) A reads B reads Both are in- 

■oorrect. 

(2) A and B read ^fgcr?i^t'^5!‘. 

(3) !0T is not found in A and B. 

(4) A and B read which is incomplete. 

(5) sTKT'^W^^T^rrsr;, a variant in A. sHTTar^^r^f^.V 
a variant in B. Both the readings seem to he in- 
^oorreot. 
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^sfir fraat?i^ iisibii 
sRBTT’i! ■araS ’iw 'S’itfw: i 
sntniniiaai® ait fa% ft^af «tn ii®a.» 
Ha’S afaai uiaKuiariat^ “S?? i 
ta faamiSa anaam' a farat ii ii 
anaia^ aiSa ^i aiar TOia^ i 
aair aimfa aanfa aaifj, anagaiafu* iiaaii 


(1) A reads B reads 

(2) A and B read whicli is un- 

intelligible. 

(3) A and B read which is not grammati- 

cally correct. 

(4) A and E read t, which is incorrect. 

(5) A reads B reads Both 

the readings are incorrect. 

(6) Both A and B read which is in- 


correct. 
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fIM ^ “f f^HT “f €t I! li 

fR^rX f^3XT f^STT’RTt I 

mx^m ^2x^?t ii ^ e ii 

^fixf^ HT^sirnTf^r ^ttiTc[ ^f^mf^T u® ii^oii 
lit '^R’T X3f:® H^T I 

11 «:? II 

?i5f;f^^T fsi^T ^#t f ^rlt ^ I 

VrfR#t II (1 


(1) The 78th and 79th slokas are not found in A. 

(2) 50'%^ f^^Btlf*!^, a variant in A and B, which 
has no sense. 

(3) f ifsiT^ % an incorrect variant in A and B. 

(4) A reads which is incorrect, 

(5) B reads 

8 
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gisqi ?p[T \ 

Wi% ^ 

^?5® ^ J 

gin'g gfe5»ii?V^i®f3 ‘ 11 c8 11 

?tgrej[ ^*rt ^^a“*nsprii i 

II cu, 11 

*rfra®ft*nat»t»i i 

n^rspa^siiHTf’i 'arat ii=|ii 

fln5i «TO5f ftti graftstmn i 
;talt^ ^aafat ii ii 

3!^ 3^3i5*ii wKa 3% II cc II 


an incorrect variant in A 


(3) Generally used as ^fl[* 

(4) A reads tvliioli is incorrect. 

(5) A and B read which ip incorrect. 

(6) A repetition of the name. 
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nmf^ 5[^^tc[ 11 II 

^WTt% ^WtfTc[ mfk ^ I 
^5? ftiJTT II eo II 

l^T ^wm^ mfK «STf^?Er«iT5r^|, i 

^ mi wfi II n 

|\h* %f2r «<ls^ii 

^f^i:T^’!i^: s5t¥n^T?^^5fttr3T rrait \ 

^pn^HRif^ Km\¥ '^Tc^T Wiftr ii£.^h 


(1) A reads sfir, which is incorrect. 

(2) B reads ;gf^«rpff, which is not correct. 

(3) B reads ^*T^, which is incorrect, 

(^i) B reads which is not correct, 

(5) "^fin an incorrect variant in A 


(6) A and B read ^ t^sri’i;, wHoH is incorrect. 
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Txmi li ^ih li 

mi Tmi. ^ I 

lT^^^c[ 11 iL% g 

^T13 II 11 

'€t^ wmt cim \ 

mif^ ^ T^mm ii £l s ii 

551=* ^ ^ I 

mx{ li H 


(1) A reads B reads ^Kf- 

(2) A reads 5ft^^. 

(S) A and B read 

(4) A- has B has f^?^5fTr*f. Both are in- 

correct. 

(5) is an incomplete variant in A and B. 

(6) A has U B has 

(7) B reads erroneonsly 
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11 ee. !i 

^ trf%^ I 

ximf^^ lit® Ml 

^fmm ^^TJ?T??T i 

II ^ ® ? II 

I^HT I 

^tFITT ?^^47T ^’=gr fkf^WT t 

g m M®^ 11 


(1) Both A and B read tt which destroys both 
grammar and metre, 

(2) A and B read tjcfif, which is grammatically in- 
1 ^; correct, 

(3) A reads B reads 

(4) B has only 

(5) A and B read qiw. 

(6) cf^^T, an incomplete variant in A. 
ff^^T» an incorrect and incomplete variant in B. 

L 


118 


HINDIX chemistet 



^c5?T m lU o 8 II 

^T€t^g f%^* g I 

luni! 

^TWlfiT ^5i5Tf^ <g"lI^o^l! 

IffC^ftl^T 11 

^mTfi f^i3[5irai5^i| I 

nmf^ ^mif^ ^ 

li ?®C !! 


(1) A and B read ’g^g^T ^“f^, which is an in- 
correct variant. 

(2) '^’«T^T¥ a variant in A, which seems to 

he incorrect. 

(3) A reads which is incorrect. 

(4) % a variant in A and B, which is- 
grammatically incorrect, 
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^af ma ^ ^ I 

mm 'm ^5 ii u® « 

^?ITf% ^TgsTTJHfsr I 

fnfe STTO^ 11? % ?13 

tn4?8[^T^ I 

sj 

^?ITf^ ^^seit^ ITjft II ? ? J? II 


(1) «T a variant" in A- if ’?f??{^T, a variant 

^ in B, Bqth are incorrect. 

(2) B reads 

i (3) B reads which is not correct. 

(4) A reads g^rq’ggtw. 

(5) A and B read qf*zr?!f, which is grammatically 
incorrect. 
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to 1 [: i\ Ilk w 

TItMs 5 f% ^ r[c[ ?5^TtT^Tc[ mim I 

%?T f% I 

g II H 

gR^fkif^’iiT ^5*r ^g[t ^ l 

tsT %m H ^Tc[ rIsT ft' nu« 

m 1% » U'® « 


(1) A reads ^€lcr. B reads trfjfg. Botli the readings 
are incorrect. 

(2) trifwssfrfiT ^ ^ an incorrect variant in A 
and B. 

(3) A and B read ^Efi^’crq: which is incorrect. 

(4) A reads which is incorrect. 

(5) B reads 55 ^ 31 1%» which is incorrect. 
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nm 'wThset ii ??«: ii 

fkmvi i 

^I^5ri 1! Xl£L\\ 

5B^i3t to i 

^191^^5! lU^o ' 

^ ut^ f% I 

'Sfef TO gt^T TOT II 

Tn4^m’w I 

17^1^5 m'^ ^^5TTS| ^?Tc[TTt I 

^ wTgS u^ssK II tt 


(1) A has 5(’^T:. B1 

-correct. 


3 '5?}^ si^:^ Both are ia- 


(2) A and B read which is incorrect. 


(3) incorrect variant in A and B. 


(4) A and]B read erroneously 


(5) a reading in A and B, is not correct. 


(6) is the correct form* 


i 


TxT-KTrvTT rfUT^'n^Tanr'pv 



^ ^ « ns I! 

qT^w^rr^ r 

m^sit ^ajq\ f[^T?| I 
¥{^?^i ??T^^ 1 HUH.ii 

wjvd ^sqi^q ff I 

c5fq 5lcl^ W?T qiVTT « K 


(1) A and B read ?r^<Tr5t» which is not 

correct. 

<2) »{i ^ an incorrect variant in A and B. 

(3) A and B read This foot is incomplete. 

(4) A reads ft B reads ?Bd t sTiilt’^t:. 

Both are incorrect. 

(5) TEfilc^ is an incorrect variant in A and B. 
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feiT I 

mm uhII" m to ii ii 

^cIT m I 

WTOifm HT s? f%^f^ II 

H^ffT f% I 

^ fH^atfa ^ % f^m\ 3T3«ar^uR^ ii ? ^ <» ii 

T^mf H fk^ \\\w 


(1) A and H read which is not correct. 

(2) A and B read ?i<WT’i, which is incorrect. 

(3) A and B read t ’9. 

(4) A reads ^tr. 

(5) A and B read 
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mm 55^^^ 1 

fimfiT mgt nk\\\ 

H^t'w^T?! m: n\^\\ 
^rfTc[ 1 
Tmii iie 3,8!i 

trisIc^^N I 

5^T ut^ siTsr ^z% TIW^SI%^ I 

Tjw vrsrt hw 

fl5?iT ^2?^! I 


(1) A and B read f^^f, which is senseless. 

(2) A and B have which is incorrect. 

(3) 4'!lTf^fi, a variant in A and B, which is in- 
complete. 

(4) A and B read 3f%ff%*TT» 

(5) A and B read sfsi:;, which is incorrect. 
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I 

I 


TO^imre § wt 11 ? II 

H^^lftr f^i\m I 

^c[qT^5I3T^5^^ 

=^5r?iT tfq f ^ I 

fi’er qfi^^^T siiqu 1) t ^<1 11 

f?5rT 1 

^15^ rlt ^T«f 'q lU8o)| 

50^ ^ qiW^q^8^ ^ I 

fqfq§: ^r»5i^c|5rf%^fe^ li^s^ti 


(1) A and B read ^'fa:, which is not accurate, 

(2) Both A and B read which is not 

correct. 

(3) A and B add -q after 

(4) A reads qiqqfTS^ ,B reads 

:. ; ; . 
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m^Tm ^ W n?8Rii 

5Rlr[T I 

^TSjt ^T^TfsT WS^‘' TOia^^ ^ IS? 8 

Vimit ^ SS ?88 II 

tSen^^f^rT^RTfs!® ^ II ?8^i. II 

f% ^t^ttPi ^ I 
f IU8t SI 



(1) «3! is the variant in A. is the variant in B, 

(2) 5?IT»IT^ 5 ?^^'? is the incorrect variant in A and B 

(3) A and B read ^ 

(4) % a reading in A and B. 

(5) a variant in A and B, 

(6) an incorrect variant in A. 

(7) A and B read which is incorrect, 

(8) A and B read ?|^i. 

(9) A and B read s*««l’sr, which is incorrect. 
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*Tm ^ f% II ^8^9 it 

W^XK ^ crT?l^% HSTT 1 

?Ifl?|^5rT5nf«T 3TtrJIT5?I5ITTf5T 

mf% II ?8c II 

f^3«;rTO^ f% jg^’sr 

II ?8£ It 


(1) Tjfff a reading in -A. t!rcf ^g'if^: 

^T^Uff, a reading in B. 

(2) A and B read K3r^?rRTf*r. 

(3) A and B read 5^T^^5|[ 

(4) 'sj!?!! 5(ftKrT felBf?t f , a vaiaant in A and B, wbicli 
is senseless, 

(5) A and B read which is incorrect. 

(6) Do. Do. Jrm?, Do. 

(7) Do. Do, l)o. 

(8) Do. Do. Dd. 

(9) Do. Do. Do. 

J 



fit w '* 

r^Tm! ^f^?!TpT 

H 11 

|[# g ^5 I 

’5?^# ii ^Tfn: f% II I'iR 11 

^}X^ I 

msT% f^4l% f^i^T It II 


(1) A leads 

(2) ^WefTf^ '5r ^T^T<t, a yariant in A and B, which 
is incorrect, 

(3) A reads 'fTZ^ ■*?. 

(4) %f^?j; is the reading in A and B, which is in- 
correct. 

(5) A reads B reads 

(6) A and B read ^^4%, which is not correct. 

(7) Do. Do. Da. 

(8) Do. Do. Do. 
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^55|SIT t f%^f3 I 

TTT5I4 TO?( II 

vrtc|[ i 

ei^m ^WT5^^: ii « 

^ f^^T f^^T ^12:^ vr^fH i 
ir^R?r ht^^c[ 

tor 1 

^J’Slt Ii U'® « 


^T II £. I 


(1) A and B read which is not correct. 

(2) A and B read which is not correct. 

(3) A reads which is unintelligible. 

(4) A reads gici^tth^. B reads 


^ ^^HiSt' lit'’* 

iW^TO^cl^ 1^’. II U i> 
!?frr 

t^r^'rTRt'rrrn® \\\\^ 

gsHitr: ii^Tr[^:^ S’^t cr^iti^^ i 

^cJ^cT ’€|[25f f% 11 ? ^ i> 

ir^R^ 1*21^3^^ 1 

^TRjtTt 11 ^8 II 


(1) A and B read 5^r^^^4’’Cl[’TT* 

(2) is the reading in A and B, which la 

not accurate. 

(3) A and B read i^ incorrect, 

(4) A and B read gsli'T which is not correct. 

(5) A and B read t -^r, which is incorrect. 
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w%^m aftf^TiTTqtt xmm w i\\\ 

mm ^cf€^af i 

iqf'tTSR^ 5f ^ gtsitcr II i'^ II 

7Fl%^ I 

wwtfifg^ ii » 

f%^w f^sn ?f55i#cr%^T2r^i( ii ii 

I 

n5 

^f^%3T ff^-’ aftTSfq-T^ l^vr^ I 

mm ^isi II 


A and B read f which is nofe correct. 
A and B read f t 2% iT€t 'l^. 

*1?;*, a variant in A and B, 

A and B have 

A and B have ^ % which is incorrect. 
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^ fhW^* i 

^4wmmsm^ 11 11 

1 

’«rff!f^i<ii?i m ^ ” 

^ti 11 « 

HT^ ‘ 

H^lf 5 Fi4^ 11 R 8 11 

gwfkHiUTTwIf WT^TSS’^WS « 


(1) A and B read 'sjfe, ’svliicli is incorrect. 

(2) Bo, 1%^. 

(3) Bo. ^S5W, whicli appears to Be incorrect. 

(4) Bo, ^tT, whicli is senseless 

(5) ?ii?TI?l?n5fl«a[» an incomplete variant in A 
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sr^TH# ti ii 

^ gsr: fsT^Tcr^ci; ii ^'Q ii 

55t: n^ugci; n n 

^mt fmfk^ II i» 



^3?^ iff: ® I 


(1) R^Tcfoqr, a reading ia A and B. 

(2) 5i^^tt, a reading in a and B. 

(3) ic^ is the variant in A and B. 

(4) is the incorrect reading in A and B. 

(5) A and B read which is grammatically 


incorrect. 


I 
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« 5.:i « 

^ ^ ^ ^ * 

tri^tg^i’^ I 

?:t^^ M^‘‘ ti « 

?ISJT’^ ^rl^35^5 I 

35^ TO 11 8® I! 


(1) ^5? ■^i»'**Ij an incorrect variant in A and B. 

(2) is the reading in A and B, which is not 
correct. 

(3) A and B read fsi^®f. 
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5©T^41'H Hl’IoSI ?7^C|; 11 8 ^ H 

mm-§i €tw# ^5iT[ ^iTHTfr^r" i 

Ifc^T ^T?l^ 11 88 li 

\3^ g fw?iT: « 8 i ii 


'5ifrra1ww?Ei «f ^rai ^fOSfTfe^n 


(1) as* <1?. »■ ™ *■ ®’ 

sms to 1)0 in correct. 

(2) a. variant in A and B. 

(3) A and B read ^ wbict is not correct. 
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TTHl^sf ^ ^ I 

rTT^^W II il 

fsT^ir^ m l\?i^TZ2s-Hf^¥r?? ii ^di it 
HT fl’sr ! 

mm ^^rfT f^T 5%^ WTStsi ^ II '0<' II 


I 

c^STT 5rIT?Tt I 

f'^ « 8 ^ 

faii^rT w twi i 

?jt5rr ?{t w? Twm ii88it 


A and B read g'f^. 

A and B read which, is incorrect. 
A reads oi’?. B reads q’^i. 
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T WeTri: I 

11 ll 

TOT^fT^rm^r IIS'©!! 

^m53fTt^ I 

?% flrgT?% ^Triit^JTi* « 8«: ii 

#tf%% i:f^^TgnT ^ifq^ I 

iT^TY’ir ar ii 8^, h 

^5snf%^T ff^ ^m: i 

xfsii TTT?:^ ii ii 

'gffe^T ^5WT I 

^srmrw^ fiif^^gi ^ ^ai?i: ii ii 


(1) ’fl'*!^?Tt'^W*, an incomplete variant in A. 

(2) is tTie reading in A and B, wbicb. is in- 
correct, 

(3) ^ M is the incorrect reading in A and B, 
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fel { 

5tt g 11 II 

^*^T I 

w'* sft»Ht felT S\at?Tft5I^Tfsi^ IISl.8# 
"sraTa; wnsi^ifH ^i^it f9f«ii=frnH* i 
l5T ft'srsTwiiw straS 5csia' h??j. ii a,«, « 
Itst^ ftfe SlTSt^ tIW>rRn 1 
3irat 5im8 Sira ii a,^ » 


(1) A and B read ^ -^, which is incorrect. 

(2) A and B have which is incomplete. 

(3) A and B have tiT, which is notcorrect. 

(4) A and B have which is grammatically 

incorrect, 

(5) A and B have ^Ttl, instead of % which is a 
taatology. 
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^ UK'S!! 

sr%cr II v^ » 

ci^^ siTiuu I 

?f^5IT?| 

It !! 

m\ I 

gfe5Ql:f^riT[ ii^oh 


(1) ^TfiT •^j a variant in A and B. 

(2) ^T??^:, a variant in A and B. 

(3) ^ 'W is tbe incorrect variant in A and B. 

(4) A and B read ?ff!®I^, Which is incorrect. The 
Tvord xjg is used here in the naascnline gender- 

(5) B reads 
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u^i^T g w iiw 

^ ^’«rm I 

H 

%f^fr iTT^^WT f«?^%4 n^mSq I 

WT?n^ ^ %U tl II 

’^IFS^^rr" I 

W' g ^R^c}- II ^8 II 

?t: ^f%cr ijf^Hi^^ i 

^ f% ¥rtc[ II II 


(1) ’el '^^5 a variant, whieh seems to be 
incorrect. 

(2) a variant in A and B. 

(3) ?if3r’^^, a variant in A and B. 

(4) ^ ?l an incorrect variant in A 

and B. 

(5) a variant in A and B, which is un- 
intelligible. 

(6) A and B read which is incorrect. 
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^TTSH^ITTJT 3%frR[ II II 

^ ^srii II I! 

?i^ 3ri«^‘ Htc|; i 

vim'm ii ii 

m4<5rwT^ I 

Wfix fttgT ^ m I 

fei m ^ 1) ^£ II 

fH%5T I 

■^iw f^’SEiT ^xm JT'fcj; II 11 
-^^^X ’BT ^ I 

m f^'srrsiwT’f ^5riTrwi[ ti 's? « 


(1) B reads ¥{W^. 

(2} is omitted in B. 

(3) afiT??^ ^*T^tT^T, a variant in A. and B, 

(4) A and B read 


^2 
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c[ B g# ^ 

'a^ ti '®8 « 

KM^ ^T^tcjf I'ft: 8 

^5T^C[ W * 

f3!^?j' w ^TTJ^^?r: ii « 

^fP€(^Tl\S ^ 8 

fl^?i ^i^^, H '«'& I! 

(1) f^ssnf^* a variant in A and B. 

(2) A and B read fsr^i^T or f5i%!T?z|. 

(3) a variant in A and B. 

(4) igTSfT’ 9’^1 8* variant in A and B. 

(5) A reads ^ajrt^. B reads €ts?[t^- 
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f^RT? RTR^ct II '©«. II 
^im ^ f^sa ^ i 

STlIt^T RTR^^Rt « Co || 

HRi!: %’^ ?t1[^jit: ^%r * 

^fkTTT^Tl R^R I! H 

Rf% RRT ^ ^Tn: I 

RCTR RT^ SfTfHRR^Rf^rr: 11 c:^ !l 
^m%^ R?R^ i 

^TRR 1%f%: RTR RrT% fRRTOT 11C|II 
lRfc[ IRTRt^ R^ I 

sftRR^R SIRTt ?:RRTfR^ II c 8 !i 

iC^cf RRRt RTR RT^l^Tfsaici: I 

^RET R R^R#R fRRit RfRR STfct 11 c^. H 


(1) A reads sfT^T^’Ef?. 

(2) B reads 

(o) A and B read % '^, which, is incorrect. 
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fwf^: 1 

II II 

ir^ri3?r ’aifit'^ i 

5fT^ W II T=c: II 

* # 5H « 

tri4^5T^ I 

e\m ^ gJEJW f^SH fgtoT?[ I 

fgsiaiT fnf^ man 

%^m\ f^t ^^^\^^ I 

§51 luii » 

Hm§^ U^T^Jrf ??^Tft’ls5IT^T2l^»C I 

II « 


(1) A and B read which is incorrect. 

(2) fkm ?ligf^^]»|-sfr*, an incorrect variant in A 
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’^ig^iriT ^sf^® i^wm gr#'c[ « n 
m \ 

%mx ^HTf^^sricT ii ii 

in4<5^T’g I 

1 55 ^ f^ti^ f%sii^ I 

ir?it5?^^^ w « &.% 11 

stifr^ m\% I 

f%%c^ tmxi ^ sto?j: h £ ^ 1! 


(1) A reads !S(DTm«r ?^^ftfer:. B reads 

(2) A and B read 

(3) ^[^r5|;, a variant in A and B. 

(4) an incorrect variant in A, and B. 

10 
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mm 

ftHtJt 'ST’JH ‘ 

iitsarn wh ti ts- « 

cFBITlt. ’ 

wiira^ft?n « t"* “ 

Coloplion in A 

?f?t snrafsaK^^ 

^cTOnsi^T ^ifiT'sn^i < 
Coloplion in B 

^gg^TTsi^T HJITHT I 


wlxioli is incorrect. 


Extracts m« 


SUYARNATANTRA 

or 

SVARNATANTRA. 

gw ’PPerirl m 

' 3 ^t: gt^r: i 

A *MS. from Benares. 5^ 

B»MS. from Ramn^Mi’s maf/ta, Dacca, t 

^T.m I 

^ €^riT nxj II i 11 

m ^ csf « 5^ II 
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1! 8 11 

t|4h^ n^ifet 1 

jm\^ 11 K 11 

fm^ ^ «T «if * 

^3H^5T ;HtaiT5lT«lf^«tsfiir ^ “ 

^fir^Tsf fT^TT ^sicri^ ^ 1 

^SK^iT llfir ^W ^fil«T5T 1! ^ H 

wT^m g T.m\mv mf^?i^ mi i 

^ II 11 

^T^f urn 3?f 2IT3T TO ^ 1 

vr^^’ ^ II ^ II 


tssTC '^gi’et I 

^ m 5rg^f?T i 

^4c!3^TfW^ M® II 
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mm i 

^3^: q=^Tf% I 

g ?T'f<q?r n 

fiqqr^^rH Tmm mnmmi w u ^ 

II 1 8 li 

3?^Tfqqq?:: 3?r ?jq^ qnf?? i 

qj^^E^Tqiqt llt«slt 

ff rq|t^Tfq^T^T§ ^3^ I 

ii U « 

fic^ ^ Hwrqru ^TO?f i 

^iqRT rfsg cT’H^ cT^ f^f^c[ II ^'S It 

ihrif^ 1 ?l'f T^TH qaiT^^’!!! I 

?Te’^^l^f?Ti?TqTfH ¥ltc[ II « 

cf?r: qTOt5wl’^f%5T^R^ ^(^. « 

fTM HHT^q 3|§%?[ ^rl II It II 





« 

ga rr?ft i 

?ItIM ^ it ll ^ I *'« 

nnf^^ ^Ttc[ ^rr i 

c{%^ g f^f*Tf^c[ w \r,\\ 

?lc[^^TTCT^t^: ^Tc[ f^oJI I 

^^Tcgf wtct ^cr n » 
?n^ H?TT Ctosrt <TT^ i 

?r?r^^Tc[ t^mmfrr 

^ ^ ^ ^ 

#^g^gT « I 11 

^3rI5T^: 1 11 11 


The above 24 Slokas are not found in MS. A. 
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Hcf^^nni^HT HT 

Hli5r?lt mX ^ f^f^f^^c][ II 8 u 

9T II % II 

'iScTT^S^^ 7r^c[ ^sfri^T^T I 

II ^ 11 

hh: mmx ^hh fwf^f%^?l ii '«) ii 
n’t I 

H?rTf^* K^ f^c|[ II C II 


(1) The above 7 hemistiohs are not found in A. 

(2) A reads B reads Both. th& 

readings seem to be incorrect j since B has f itn^nsf 

in the 2nd Sloka. 

(3) B reads "which is not correct. 


xTTMnn nwRIVTlSTB/Y 



’Jra fsnm’C'itT i 

%(^n a « ^ “ 

Ti ^ff f? ' 

aw “ ^° “ 

?nw5T5i[^« t ’sw sraa wwa»i i 

asa g wiT^ra !5^ai^ “ t? » 

fraiw w4ai wfa “ 

Colophon in A-,fa ^ga4a^ WTa^a5iT% 

^ara^aiw: f?a\3! i 

Colophon in B — W^a^ 

hraarait fs#ta: » 


(1) B has ^ST 

(2) A reads € whicli is incorrect. 

(3) Breads?!^. 

(4) f’lf^Tl. a variant in B. 


INDEX OF PROPER NAMES. 


A 

Bertbelofc Ixiv, Ixsxi, Ixxxvi, 
42. 

A/tJJiamalla Ixix, Isxi, Ixxxix. 

Bhd'ttdarfcar Dr,, v, xsi. 
Bbaskara-A'filiarya 162. 

A'kbar, Emperor, Ixxix. 

Bhaskara, (Siddha). xcvi 60. 

Albei’tna Magnus 45. 

BhaMotpala 39. 

Alberuni xxv. 

Bhavabbufci 1, 

Amaraaimha Ji. 

Bhavanii.sra Ixxis. 

Amoghavagra xxxvi. 

Bhavyadafctadeva xovi. 

A'nauddnubhava xovi. 

Bbojadeva xcvi. 

A'ndhrabhrityas xxiii. 

Boyle, Robert, 40, S3. 

Aniniddba 1 16. 

Brahma Gupta I. 

Archemedes 33- 

Brahmajyoti Iv, xcy. 

A'ryabhaWa 1, xci, xoii. 

Buddhamitra xlvi. 

Asamga xxvi, xlv. 

Bnkka, king, lx. 

Asoka, king, proclamation of. 

Bunyiu Nanjio, Catalogue of, 

ix. 

xv, xxsiv, xxvi, xxxvi. 

Asvaghosha xv, xxxiv. 

Burnell Ixviii. 

xxxviii. 

Bnrnonf xxvii, xxxii, xxxiii, li. 

Atisa xXXYii. 

Aufreobt Isxiv, soiv. 

Augustine 45. 

■ C ■ ■ 

B 

Ohakradatta 149. 

Ghakrapani Ixii, Ixv, Ixxix. 

Balabbadra Sovi, 

xovi, 42, 147. 

Bartb xlviii. 

Ghandrasena Xovi. 

Bauer 37, 39, 

Charaka ixxvi, Ixxix, 21, 60, 

Beal xsx, xlii. 

120, 126, 130, 131, 140, 

Bendali sxis. 

146, 150, 
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< .liarpa^a xcvi. 

Cliarpa^ij Siddha, Ixii. 
Golebrooke xoi. xcii. 

Cowell xxxiv, xxxviii. 

Osoma (or Csoma Korosi or 
Gsoma de Korosi) xx, xxvi, 
xxxviii. 


Pah-hiari, travels of, xxix, 
XXX, xlii. 

Pinot, 

Pleet xxi. 

Pluckiger Ixxvii. 


Gahauauandanatha xcv. 

Garije 30, 35, 

Garudadatta Siddlia xcvi. 
Gcber xxiv, Ixiv. 
Gopalakrtshwa Ixxi, 56. 
Gorakshanatha xcvi. 
GoucJapa’da 58, 11 6 , II 9. 
Govinda Iviii, ixv, 21. 

Govindabha^gavat Ui, lix. 
Govinda, Bhikehn, 12, age of. 


Dalvarta 127. 

Daniodara lix, Ixx. 

Dandi Iv, 

Dsis, rtaratohandra (S. 0.) 

xix, sxii, xxxvii. 
Davids, Rhvs, Professor, ^ 
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